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MR E. J. REED, C.B., 

Chief Consteuctob of thb Navt, 

(With a Portrait.) 

This able engineer was born at Sheemess in the Ide of Sheppy, 
Kent, in 1830. After serving four years of his apprenticeship 
to the shipbuilding trade in Sheemess Royal Dockyard, he was 
selected at a competitive examination by the Rev. Canon Moseley, 
who acted for the Grovemment, to undergo a special training in 
the School of Mathematics and Naval Construction at Ports- 
mouth, then under the charge of the Rev. Joseph WooUey, 
LL.D., F.R.A.S. On his appointment, Mr. Roed received 
the personal thanks of Admiral Price, then Superintendent 
of the dockyard, for his exemplary conduct during the period 
of his study at the dockyard school. At the Portsmouth 
School of Naval Construction Mr. Reed always held a high 
position'; and before the abolition of that school, in 1852, re- 
ceived from Dr. WooUey a special recommendation to Sir F. 
Baring, then First Lord of the Admiralty, as being peculiarly 
qualified for advancement in Her Majesty's service. The Minis- 
try of Lord J. Russell resigning, however, at that time, nothing 
came of this recommendation ; and when the late Sir James 
Graham again became First Lord of the Admiralty, the Ports- 
mouth School, like its predecessor at the same place, was abo- 
lished. After serving a year in Sheemess Dockyard as a 
draughtsman, Mr. Reed, finding that the professional education 
which he and others had received was of no avail in the only 
offices then open to them in Her Majesty's service, accepted the 
editorship of the Mechanics^ McLgazine, which bid always had 
more or less connection with shipbuilding literature, and which, 
under his management, soon became an authority on questions 
of Naval Architecture ; its articles on that subject being fre- 
quently quoted in the House of Commons. It is worthy of 
remark that when the administration of Admiral Sir Baldwin 
Walker, the late Surveyor of the Navy, was called in question in 
Parliament a few years since, the substance of the First Lord of 
the Admiralty's (Sir C. Wood's) defence was an extract from an 
article from the pen of Mr. Reed in the publication which he 
edited, and that defence was accepted by Parliament as virtually 
sufficient, the subject being at once allowed to drop. Shortly 
afterwards a paper was read by Mr. Reed at the Society of Arts, 
then under the presidency of his late Royal Highness the Prince 
Consort, on " The Modifications which the Ships of the Royal 
Navy have undergone during the present century in Dimension s, 
Form, Means of Propulsion, and Powers of Attack and Defence ; " 
and so great was the effect produced by the mass of informat ion 
accumulated in this paper, and by the arguments which t>e 
author adduced in favour of modern improvements and of active 
a2 
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progress in oar naval construction, that its statements were cited 
repeatedly by the most influential journals as authoritative on 
these points ; and the Government placed in Mr. Beed's hands 
particulars of the French Navy which they had recently received, 
with the view of bringing about a full understanding respecting 
the relative strengths of Uie navies of £ngland, France, and other 
European Powers. When, three years afterwards, Dr. WooUey, 
Mr. Scott Russell, and other gentlemen interested in naval archi- 
tecture, met together to establish the Institution of Naval Archi- 
tects, Mr. Heed was urgently requested to become the professional 
Secretary ; and after some hesitation he accepted the task. Sir 
John PaJrington, the President of the Institution, and others of 
its officers, have repeatedly borne public testimony to the effi- 
ciency with which this duty was performed, and have attributed 
much of the success of the Ins^tution to the services of Mr. 
Reed. 

About this time, Mr. Reed first brought before the Admiralty 
his proposals to reduce the dimensions, cost, and time required 
for building our iron-clad ships of war ; which proposals were 
received with readiness and confidence by his Grace the Duke of 
Somerset, the First Lord of the Admiralty ; and by Admiral Ro- 
binson, Controller of the Navy. Soon after undertaking the con- 
version of the Enterprise, Research, Favcurite, and other small 
ships into armour-clads, and after designing the iron-clad 
frigates Bellerophon, Lord Warden, Lord Clyde, and Pallas, 
Mr. Reed was offered and accepted the Chief Constructorship of 
the Navy. The immediate occasion of his appointment was 
his compliance with the desire of the Admiralty to increase 
the armour-plating of a class of frigates with wooden hulls, 
which were to be built with the express sanction of the 
House of Commons, and which are now known as the Lord 
"Warden and Lord Clyde class; the object of the Admiralty 
being to secure, in conjunction with the increased armour, a 
speed of thirteen knots. This problem had been pronounced 
impossible by others, and Mr. Reed, who was then engaged upon 
the Enterprise, was requested to solve it if possible. This ho 
engaged to do ; and when completed, both ships, with the in- 
creased armour upon them, steamed at thirteen knots and a 
half, thus more than fulfilling the required conditions. It may 
be observed, in short, that Mr. Reed's avowed principles are to 
build our war-ships, in these days, quickly, powerfully, and with 
a careful regard to the constructions of other naval powers, so 
as to maintain that superior force upon the ocean of which we 
have for ages been justly proud. But these principles are not 
associated with any tendency to extravagance ; on the contrary, 
Mr. Reed is pre-eminently the advocate of comparatively small, 
handy, and economical ships, while he is admitted to have made 
several important simplifications and economisations in the 
construction of the largest class of ironclads. His largest frigate, 
the Bellerophon, cost, it is said, 100,000/. less than the previous 
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ship built at Chatham Doclcyard, the AokiUes, and is at the same 
time a much more formidable vessel.* 

During the past year he has sent to sea four ships, each 
of which is of itself sufficient to signalise the year as one 
of marked progress in naval construction. These vessels are the 
Hercules and Monarchy both iron-clads ; and the Inconstant and 
Volage, both of which are extremely fast unarmoured ships, de- 
signed and built for the protection of our commerce against the 
depredations of light war-ship^ and privateers. The Uercvles 
is a broadside iron-clad carrying prodigious armour and guns ; 
but, nevertheless, possessing a speed under steam in excess of 
every iron-clad ship of every nation that preceded her. The 
Monarch is the first sea-going iron-clad turret ship, with a full 
rig, ever sent to sea by any naval power. She carries armour 
not greatly inferior to that of the Hercules ; is armed with guns 6f 
even greater power than hers (each weighing twenty .five tons); 
and is, nevertheless still faster then the Her^des herself, exceed- 
ing, in fact, upon the measured mile and during a long steaming 
cruise in the Channel, the fastest mail steamers of the Peninsular 
and Oriental Company. The third of these remarkable ships is 
the Inconstant. This vessel is without armour, but carries an 
extremely heavy armament, chiefly consisting of twelve-ton 
guns, and has a lull rig, which enables her to sail at a very high 
speed under canvass ; while under steam she surpasses at half- 
po^'er the greatest speed ever attained at full power by the 
fastest unarmoured frigates that preceded her ; her own speed 
at full-power by far exceeding that of every other war-ship, and 
falling short by only a fraction of a knot of the speeds of the 
very fleetest mail steamers in the world, viz., the Holyhead and 
Dublin mail packets. The fourth ship is the Volaget which may 
be briefly described as a small Inconstant, and which is second 
in point of speed to the Inconstant herself only. 

During the past year in which the Chief Constructor has con- 
tributed these unique ships to H.I1C. Navy, he has found time to 
write and published two elaborate professional volumes; the 
first, entitled Shipbuilding in Iron and Steel, was published at the 
beginning of the year, and was at once adopted as the text book 
in the schools of Naval Architecture at home and abroad It is 
an elaborate ^rac^it;a/ treatise on iron ship construction, and while 
describing past systems, sets forth the novel method of framing 
and plating ships, which the author has himself introduced and 
perfected during the short period of his service at the Admiralty. 
The second work of the author, published but a few weeks before 
this article, is of a more popular character, and sets forth the 
qualities, performances, and cost of our Iron-clad Ships, com- 
prising, also, lengthy chapt-ers upon turret^ships and iron-clad 
rams. The publication of the latter work — ^as indeed of the 

* These biographical data originally appeared in the Illustrated London 
2i^etu, January 6, 1866, accompanying a portrait of Mr. Beed. 
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former likewise — indicates the fearless spirit in which Mr. Reed 
fills his extremely responsible position, and shows that he is 
perfectly prepared to lay before the public not only full descrip- 
tions of the works upon which its money is expended, but also 
the very grounds upon which every ship is designed and built. 

But, the most signal proof of the success with which the sub« 
ject of this sketch has laboured — in spite, we are bound to say, 
of no little misrepresentation and detraction — is to be found in 
a very remarkable leading article which appeared in the Jimes 
of December 30, 1869. This article may be taken as independent 
evidence upon the point, because it is based upon the evidence 
of the Secretary to the United States Navy, who cannot be sus- 
pected of undue favour to the Navy of this country, or to its 
architect. The Times writes as follows : — 

" A certain satisfaction ought undoubtedly to be derived from 
the official account of the American Navy in our last impression. 
It is a novelty to find England exhibited to the world as a 
model of enterprise and success in the matter of Naval Adminis- 
' tration. The British Admiralty has not often been compli- 
mented either at home or abroad, but here we have the Ameri- 
can Secretary repeating, and even magnifying, the recent claims 
of our First Lord. Mr. Childers was at the pains of explaining 
last Spring that we really had got a better Fleet than either 
France or America. Mr. Eobeson echoes his words with a 
will, and declares that one of our new iron-clads would drive 
any American squadron from its station in a single day. What 
we used to think of the United States the United States now 
think of us ; what we used to confess with annoyance and vex- 
ation they now confess of themselves. .... 

'* These conclusions of the Americans are founded not so 
much on the weakness of their own case as the strength 
of ours. "We, it seems, have * succeeded, by our ingenuity, 
energy, and liberality, in constructing some beautiful specimens ' 
of fighting ships — ships that, according to our critic's de- 
scription, could go anywhere and do anything. The British 
cruiser is a model of strength, swiftness, and security. Our new 
iron-clad can sail as well as steam, and run as well as fight; 
they consume very little fuel, tbey can keep the sea under all 
circumstances, and they combine the power of a floating battery 
with the fleetness and smartness of a frigate. A single one of 
them would be 'a terrible foe,' whereas we are as strong in 
numbers as in quality. Against the forty-three vessels of the 
Union, England has 'cruising on the same seas, and with duties 
not more various and extended, no less than 191 ships, with her 
ilying squadron ready to reinforce her power whenever occasion 
may require.' Mr. Childers, we think, ought to feel very comfort- 
able as he reads these acknowledgments, and it must be owned 
that, if we have spent some time and money on our apprenticeship, 
we seem to have acquired a real mastery over the work at last. 
, One consolation only can Mr. Robeson draw from the existing 
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0tttte of things, and that is, that the Americans can now have 
the benefit of our costly experience. His department, he 
observes, has carefully watched our experiments, and is 'familiar 
with their details and results, and knows their strength and 
their weakness.' It will be interesting, therefore, to see wliat 
lessons are drawn by such expert and practiced authorities, and 
the conclusions are' not a little curious. 

" The Americans appear to have given up the turret principle 
— ^their own favourite invention— just as we have succeeded in 
turning it to account Mr. Bobeson condemns the Monitor 
system altogether, and reiterates with emphasis his preference 
of the broadside. It is now plainly stated that even the best 
of the Monitors are but * steam-batteries, not sea-going cruisers. 
The utmost that can be said of them is that they may possibly 
be capable of performing a sea voyage ' under favourable cir- 
cumstances;' but even then 'they require several vessels to 
accompany them, and, being entirely without sailing power, must 
' be towed as soon as their coal is exhausted ; they would always 
be dangerous to health in tropical seas, and with broken or dis- 
ordered machinery they would be helpless in mid-ocean.' The 
old popular model, therefore, is finally discarded, and Mr. 
Bobeson circumstantially describes its proposed successor. This 
is to be a broadside vessel, carrying heavy guns, and impervious 
herself to the heaviest ordnance afioat." 

These sentences from the leading journal, and from the 
American Secretary, although making no personal mention of 
Mr. Beed, are the most sati^actory evidence of his remarkable 
success that could well be afforded. They show that through 
aU detraction and opposition he has been building up a most 
powerfid fleet, and one which has already become the admiration 
of rival powers. It now proves to be a most fortunate circum- 
stance for the country that no agitation — not even the speeches of 
influential members of Parliament themselves— have succeeded 
in diverting him from this steady pursuit, or prevailed upon him 
to enter upon the production of these Monitor ships which are 
now admitted to be useless for sea-going purposes, and the 
defects of which are set forth at length in Mr. Beed's last- 
published book. Nor is the present prestige of our Navy the 
only advantage gained by the adherence of the Chief Constructor 
to sound principles of construction combined with rapid progress 
in guns and armour. The money saving to the country has been 
enormous, for a very few errors in the design of iron-dad ships 
would involve us in the loss of millions sterling. 

A high career is, in aU probability, open to Mr. Beed. Al- 
though less than forty years of age, he has effected a complete trans- 
formation of the Navy of England. Before the production of his 
most recent and most important ships, he received the honour of 
a Civil Companionship of the Bath from the Crown, as a mark 
of the appreciation in which his services were held ; and there 
is obviously great scope for further distinction in such an office 
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as that which he holds, and which he is filling so snccessfnllyi 
It must be remembered, howerer, that the stress which the 
duties of such an office put upon a man's health and constitution 
is exceedingly severe, and already Mr. Beed has more than once 
been compelled to abandon his work for short periods. Let us 
. hope that we may not have to add his name to the list of those 
public servants whose lives have been sacrificed at an early age 
to the terrible exactions of modem professional life in these 
high-pressure days. 

It will be interesting to add that frequent overtures have been 
made to Mr. Beed with the view of inducing him to seek a 
Parliamentary career, and in 1868 it is understood that he 
resigned his office with the intention of contesting the Pembroke 
boroughs. The Admiralty of the day, however, pressed him to 
remain at his post, and it may now be presumed that the 
recognised success of the ideas which he has carried out in the 
Navy, and the consequent decline of Parliamentary opposition to 
his plans, have removed his chief inducement to abandon his 
professional work with Parliamentary objects. 

The accompanying portrait of Mr. Keed is from a photograph 
by Mr. Herbert Watkins, of Eegent-street, London. 
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THB HOLBOBN TAIXET TIADUCT. 

{See the Vignette,) 

This great public improTement has been opened for traffic, 
though in an incomplete state. It is generally described in the 
Year Book of Facts, 1869, pp. 16-16; so that we shall but 
briefly (by aid of the Illustrated London News) describe the work 
as executed. 

The foundation stone was laid June 3, 1867. The Viaduct 
itself is 1,400 feet long from end to end, and a little over 80 fbet 
wide, i.e.f 50 feet roadway and 16 feet each of the two footways. 
It forms a gentle curve from the western end of Newgate-street, 
and is then continued in a straight line to the western side of 
Farringdon-street, occupying nearly the whole space of Skinner- 
street and a small portion of St Sepulchre's churchyard. From 
Farringdon-street westward it is carried by a gentle curve to the 
end of Hatton Garden, occupying the sites of the houses on the 
south side of Holborn HiU, the old roadway, and a large paxt 
of the churchyard of St. Andrew's. 

The Viaduct is built on a double system of arches ; those for 
the roadway are plain, solid, double archways of 24 feet span ; 
and for the footway double cellular arches, 10 feet in diameter ; 
and rising from one to three tiers, according to the dip of the 
incline. These arches are to be used as cellars to the ware- 
houses built up by the side of the Viaduct. 

In front of the cellars, and between them, and beneath the 
main road on each side, runs a subway along the whole length of 
the Viaduct. This subway has three rows of brackets for gas- 
pipes, water-pipes, and telegraphic wires. The sewage is similarly 
provided for along the centre of the roadway. The brickwork is 
very massive, in some parts the rings of the arches being eight 
bricks thick; whereas the Board of Trade exact only five rings of 
brickwork for a railway arch. The foundations for the masonry 
were taken down to the London clay and bedded in 4 feet of 
solid concrete. In some cases more than 30 feet had to be 
excavated before the clay was reached. The Viaduct is pro- 
noimced to be a specimen of en^neering skill and good work- 
manship. But, after all, it is a hidden marvel. What will the 
world see of it when the houses are built up, except a street 
above and a bridge or two. below ? 

The Viaduct crosses Farringdon-street obliquely, as did the 
old line of roadway. Consequently we have a skew bridge, de- 
viating 36 deg. from a right angle. In addition, the raising of 
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Farringdon-road bj a slope from Newcastle-street northwards, 
ffaye the ground a visible gradient as it passed under the bridge. 
Nerertheless, all looks well to the eye now that the work is 
finished. The bridge is of cast iron, consisting of six double 
main ribs, connected with bracing-frames and cross-girders, on 
which are laid corrugated cast-iron plates sustaining the layers 
of concrete and asphalt, which furnish a foundation for the 
granite pitching and York paving above, constituting the Viaduct 
road and footway. The elevation is of three Venetian Grothic 
arches supported by twelve polished columns of granite and 
twelve abutment piers. The four external abutment piers are of 
granite, and the remainder of Portland stone. The twelve granite 
columns stand six on each side of the roadway, separating the 
latter irom the pavements. The abutment piers project from, the 
■wulls, Uie foot-passengers having the abutment piers on one hand 
and the granite columns on the other. The base of each column 
is of Cornish granite unpolished. The base moulding is of black 
Guernsey granite polished. The shaft, 4 ft. 3 in. in diameter, 
is of polished red Boss of MuU granite. The capitals are of 
polished Aberdeen granite, ornamented with bronze leaves. The 
four external piers, above the capital, support each a block 
of polished Boss of Mull granite, continued up to form a pedestal 
for a statue. There are four statues — Fine Art, Science, Com- 
merce, and Agriculture. These statues are 8 ft. high, cast in ' 
bronze by Messrs. Elkington. 

From the surface of Farringdon-street to the top of the 
pedestals bearing the statues is 31 ft. on the south side. On the 
north side the altitude is less ; but the difference merely affects 
the height of the base of each column. The minimum head-way 
under the bridge is 16 ft. next the kerbstones and 21 ft. in the 
centre. The appendages, together with the statues, give the 
bridge a very decorative appearance, aided also by the richness 
of the colouring. At each of the four angles of the bridge are 
stone staircases, whereby foot-passengers can ascend and descend 
to and from the Viaduct. The Engineer-in-Chief of this im- 
portant wor]L is Mr. Haywood. 

NEW BLACKFBIA.BS BBIDOE, 

Opened by Her Majesty the Queen, on the same day with the 
Viaduct, is described in the Year Book of Facts, 1869, pp. 
12-13. 

THE ISTHMUS OF ST7BZ MABITIME CANAIi. 

The opening, on November 17, 1869, of the Maritime Canal 
through the Isthmus of Suez, to connect the Mediterranean with 
the Bed Sea, was the great engineering event of the past year. 
A procession of ships through the canal and back was the formal 
ceremony, followed by f^tes and celebrations to a most profuse 
extent. " Thus," says the Builder, " a long-talked of work, of 
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coemical importance, has been at last so far accomplished by the 
cutting through of a narrow neck of land heretofore separating 
more than one-half of the whole habitable world into two parts, 
and diHding the ocean on either side of it, so that till now no 
ship could pass from the Mediterranean arm of the Atlantic 
Ocean to the Red Sea arm of the Pacific Ocean, without almost 
circumnavigating the world, whether vid the Cape of Good Hope 
eastward, or Cape Horn westward." The canal has been open^, 
it is thought prematurely by some, but there is such a conflict of 
opinions and multitude of counsels upon the subject that we 
cannot attempt to unravel them. The history of the great work, 
of course, remains to be written. In the meantime, the special 
artist of the Illustrated London News, which is pre-eminently 
distinguished by its illustration of the most important realitiea 
and living interests of our time, as well as by its pictures of 
progress in Fine Art, has provided the public with a complete 
series of engravings of all that belongs to the origin and 
scenery, design and construction, of this great enterprise. The 
numbers of that journal from March 13 to April 17, inclusive, 
and those in November and December, contain maps and plans, 
and picturesque views, accompanied by descriptive statements, 
compiled from the most authentic reports, and the pictures were 
sketched from the objects themselves, so as to leave scarcely any 
matter of detail unrecorded, — a labour of trustworthiness and 
completeness deserving of record amongst the highest successes 
of the above journal, and ranking with its illustrations of the 
Crimean and Abyssinian Wars. 

From these valuable details in the Mltistrated London News we 
have selected, as far as our space will permit, the details : — 
The share capital of the Company engaged in this vast work is 
eight millions sterling, besides which, four millions sterling have 
been raised on debentures, and nearly four millions paid by the 
Viceroy as indemnity for the non-fulfilment of conditions already 
mentioned, and for the resumption of the lands and fresh-water 
canal. The contractors for the canal works were Messrs. Borel, 
Lavalley and Co. ; the contractors for the harbour works of Port 
Said were Messrs. Dussaud Brothers ; Voisin Bey was the director- 
general of the works. The line is divided into four sections, of 
which M. Laroche, M. Gioia, M. Berthoult, and JKI. Larousse were 
the respective engineers. M. Lesseps himself, as managing 
director and president of the company, had the constant super- 
intendence of all its operations. 

We now proceed to give a brief outline of this vast scheme. The 
Maritime Canal extends from the newly-constructed artificial 
harbour of Port Said, on the Pelusian coast of the Mediterranean, 
to the port of Suez, at the head of the Red Sea. The length of 
the canal is not quite 100 miles. Its depth throughout is 26 ft. ; 
its general width 246 ft. at the base and 328 feet at the top of 
the banks, except in some portions of the line, where it is cut 
through high ground; the width is here reduced to 190 ft. at the 
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upper part. There are no locks on the Maritime Canal. Vessels 
-will be able to steam through, or be towed through, from sea to 
sea in about sixteen hours. When the position of a port, on the 
Mediterranean cOast for the entrance to the Maritime Canal had 
to be selected, the difficulty was to find a spot along the shore of 
the Gulf of PelusuB possessing some advantages for the construc- 
tion of a harbour. The country on this part of the coast is ex- 
ceedingly fiat. On approaching the sea, large lagoons are seen, 
formed by the inundations of two branches of the Nile ; l^eyond 
this a narrow strip of sand, scarcely rising above the sea-level. 
The difficulties with which science had to contend were the 
absence of a firm foundation and the encroachment of the silting 
sand. The reason which led the company's engineer to select the 
spot which Port Said now occupies was that the line of deep 
water was less distant from the shore at that point — 30 ft. of 
water at 2,870 yards — ^than at any other point in the G-ulf of 
Pelusus. On leaving Port Said the canal enters Lake Menzaleh, 
through which the channel runs for twenty-nine miles. The 
waters of this lake are shallow and the bottom composed of mud. 
At times the sea washes over the strip of sand to the north of the 
lake. It was found, however, that a firm dry soil was below the 
mud. Leaving Lake Menzaleh at Kantara, a station on the 
desert route between Egypt and Syria, the course of the canal for 
two miles lies through low sand hills. It then enters Lake Ballah, 
traverses it for a distance of eight miles, and then enters a deep 
cutting extending from El Ferdane to Lake Timsah. Near El 
Guisr, four miles south of El Ferdane, the deepest cutting through- 
out the line had to be excavated, varying from 60 ft. to 70 ft. 
The characteristics of the first half of the Maritime Canal are 
that about thirty-four miles of its course lie through lakes, the 
remainder through elevated plateaux. The second half of the 
channel, from Ismailia to the Red Sea, divides into two portions : 
in the first the canal skirts the eastern shore of Lake Timsah and 
enters the cuttings at Toussoum and Serapeum ; in the second it 
passes through the Bitter Lakes for twenty-four miles, goes through 
the last cutting at Chalouf, and enters the Red Sea a mile to the 
south-east of Suez. 

On emerging from the Serapeum cutting, the canal takes a 
central course through the Bitter Lakes. These lakes will 
eventually be filled mostly from the Mediterranean. The canal 
then, passing out of the southern extremity of the lesser Bitter 
Lake, enters the last cutting at Chalonf. The remaining twelve 
miles to the Red Sea present a continuous level plain slightly 
above the level of the sea. 

The new artificial harbour of Port Said has been constructed 
by running out into the sea two breakwaters, or moles, which are 
formed of huge blocks of concrete. Each block measures twelve 
cubic yards, and weighs twenty-two tons, and is composed of two 
thirds sand and one-third hydraulic lime. The lime was imported 
from France ; the sand was dredged up in the harbour. Each 
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block cost about £ld. They are not laid as in masoniyf but 
thrown down loosely. The breakwaters are intended to answer 
the double object of protecting yessels from heavy seas and of 
arresting the alluvium brought down by the river Kile in its 
passage towards the Bay of Pelusus, so as to prevent its choking 
up the channel. The western breakwater extends from the shore 
2,400 yards in a straight line towards the north, and then with 
a slight angle towards the east extends 330 yards further. The 
eastern breakwater leaves the shore at the distance of 1,530 yards 
of the commencement of the western breakwater, and extends 
nearly north for a distance of 2,070 yards, at which point it is 
760 yards from the western breakwater, and this distance con- 
stitutes the width of the entrance. It will be readily understood 
from this description that the harbour is well protected from the 
strong and prevailing north-west winds. The portion of the 
harbour affording shelter to vessels is nearly 500 acres in extent ; 
and, although the depth of water is not sufficient for the largest 
men-of-war, it is quite sufficient for ordinary merchantmen, if 
the present depth be maintained. The prevailing winds being 
from the north-west, large quantities of alluvium are constantly 
brought along the shore from the Nile ; and Mr. John Fowler, 
C.B., who examined the canal and harbour works, thinks the 
western breakwater should be made solid, to prevent the mud 
and sand from getting through the crevices between the loose 
blocks, and so choking up the harbour. 

The construction of the Fresh-Water Canal forms an interest- 
ing chapter in the history of the undertaking. The Nile water, 
to which Ismailia owes its pleasant gardens, is taken from a 
branch of the river that flows by Zagazig, the ancient Bubastis, 
and is brought, partly along the line of the ancient canal of the 
Pharaohs, to the shores of Lake Timsah. The level of tfie lake 
is considerably lower, and, consequently, it was necessary to 
construct two locks. But the Fresh-Water Canal answers other 
purposes no less important than the means of transport it affords 
for machinery and provisions ; and a system of pipes conducts 
the pleasant and wholesome Nile water along the banks of the 
Maritime Canal as far as its Mediterranean seaport, thus sup- 
plying the necessities of more than twenty thousand people. The 
waterworks themselves, simple and efficient as is the machinery 
employed, are one large engine, of 60-horse power, which pumps 
1,500 cubic metres a day into the pipes; and two smaller engines, 
which are seldom employed, are capable of doubling that amount. 



THB AMSTEBBAM EXHIBITION. 

The International " Teuteonstelling " of Amsterdam has been 
opened, the object of the Exhibitors being not so much to intro- 
duce novelties as to open up new markets in Holland, and the 
•drawing forth from the neighbouring countries, practical results 
of what can be done towards producing cheap and useful articles 
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for the middle and working classes. The following is abridged 
from the limes Keport: — 

The first six classes into which the exhibits are divided are 
Building, House Fittings, Clothing, Food, Engineering (as 
applied to living), and Instruction ; while the seventh class is 
composed of Official Eeports on the societies of different 
countries. Holland, being at home, shows most nilmerously ; 
and, although she is in many things several years behind her 
neighbours, th«re is an air of comfortable solidity about all that 
she does. In class 1 England is numerically scanty, though 
good in quality. The huge tireday draining pipes of Messrs. 
Cliffe, of Wortley, appeal not only to builders and engineers 
but to all visitors, who regard them wistfully, as possible pre- 
ventives of those odoriferous breezes which bring perpetual re- 
minders that Amsterdam is not yet drained. Asphalt roofing 
is shown by Engert and Rolfe, of London ; G-assel, of Bielefield, 
in Westphalia; and Erichsen, of Copenhagen. In Holland, 
Lint, of Rotterdam, shows what may be done in architectural 
decoration with Butch clinkers alone, and how foundations can 
be laid with artificial conglomerate. This'is of great importance 
in a country which from end to end has positively no foundation 
for its building but sand and soft clay, and when we consider that , 
Holland has no building-stone whatever, but that every house is 
built of brick, while the pavements of the streets come from 
Belgium, we must not overlook the value of this little bit of 
brick-wall. Messrs. Maw have a smaU but choice collection of 
encaustic tiles, and Messrs. Cliffe some terra cottas of great 
sharpness of outline. M. Szerelmy, too, shows his Zopissa 
paper ; a pretty and inexpensive wall-paper is exhibited by 
Klinkaert, of Haarlem, consisting simply of a sheet of white 
paper, overlaid by a thin black tissue paper cut into wavy lines, 
and giving the appearance of marble. 

Class 2 is largely represented, though in the way of cheap and 
pretty furniture there is nothing to approach that which is 
shown in the model cottage from Gothenburg, marvels of work- 
manship. 

Knoblock, of Vienna, shows furniture of a more ambitious 
kind, but equally cheap. A couple of artistic tastes and limited 
purse may furnish their drawing-room prettily enough with 
chairs at 55., tables and whatnots ranging from 125. to 305., all 
made of imitation walnut or rosewood, and of pleasing patterns. 
• Dutch household articles are cheap and good, and sometimes 
ingenious. A clever joiner from the Hague has sent a four-post 
bedstead, the top of which is supplemented by a table. This is ' 
brought into play by. the legs sliding down inside the posts. 
The proclivities of the Dutch for comfortable bedding is shown 
by vast piles of beds, soft and yielding. For the stuffing of 
these the down of kapok, a, fruit from Java, is largely used. It 
is of silky fibre and extreme lightness. Beige, of Amsterdam, 
shows a bed with two pillows and mattress, all. stuffed with 
kapok, for \l. 7s, 6(?., so that cheapness may be added to its 
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Other virtues. But for the benefit of the working classes who 
cannot afford kapok, Vallencia, of Amsterdam, shows a collection 
of dried grasses and materials for bed stuffing. For instance, 
dried sea wrack may be had for li^. a pound ; mountain grass for 
1^. ; while a large bundle of rye straw can be bought for Id. 

Class 3 is perhaps the most interesting of the whole, the 
more so as the exhibitors of gorgeous apparel are few and fep 
between. Among the best English exhibits are Sir E. Armi- 
tage's Manchester cloths, 'Kesselmayer's show of velveteens 
and trouserings, Hitchcock and Williams in water proof gar- 
ments ; McLaren, Glasgow, woollen and Shetland goods ; An- 
derson, Limehouse, capes and sou'-westers. 

Class 4 is largely exhibited in by aU countries. In the 
English ^section the food question is principally represented 
by Messrs. Peek, Frean, and Co., whose biscuits are an in- 
stitution in Holland; Coleman, M'Call, Batty, &c. Messrs. 
Caldecote, Eaynbird, and Co., of Basingstoke, exhibit a selection 
of wheats in the ear, and Messrs. Smith, of Edinburgh, a re- 
markably fine disc of caffeine. Holland shows very weU in this 
class, and particularly in meals, in which a very large trade is 
carried on. 

English furniture is mainly represented by Heal, who shows 
some cheap hospital bedding, and Peyton, of Birmingham, whose 
display of bedsteads is very good.* In small household articles 
the principal exhibitor is Kent, who has a large collection of 
time and labour-saving implements. There is nothing of novelty, 
though the Dutch visitors are never tired pf gazing at the apple- 
parer or the carpet-sweeper. In candles, however, and parafl&es 
we show well. Craig, of Southwark, has an interesting series 
of paraffines in different stages of refinement by the La Perouse 
process, commencing with a lump of buffalo fat from La Plata. 
James and Son, of Plymouth, show starches, which they 
guarantee to be as useful for the purposes of food as for washing. 
In this department, too, is Candy's deodorizing fluid, which 
ought to have a great demand before it in Holland, supposing 
always that the Dutch can be brought to the consciousness that 
their canals are no longer sweet. 

NEW CLOCK FOB BEAUVAIS CATHEDRAZ.. 

From a somewhat verbose and stilted description, in the Petit 
Journal de Paris, translated in the Mechanics^ MagazinCf we 
abridge the following : — 

The span of the roof of the Cathedral of Beauvais leaves a 
space of full 60 yards. This is unfinished, and for 200 years 
nothing but an ugly wall saluted the eye as a blemish on 
this colossal monument. To cover this defect the chief inhabi- 
tants (to the number of ten) met and clubbed together to place 
there a Monumental Clock. To accomplish this purpose, money 
and an horologist were required. The clock-maker was at hand, 
a fellow townsman who had just finished a. splendid work for Be- 
sancon. A sum of 1,600^. having been collected, the work was 
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begun. Twenty workmen, ten of whom are clockmakers, in four 
years, introduced a work composed of 14 different movements 
consisting of 90,000 pieces, weighing over 35,000 lbs., and costing 
5,600/., or 4,000^. more than the sum first collected. The body 
of V the clock is 36 ft. high, of carved oak, and measures 16 ft. in 
breadth by nearly, nine in depth; the whole is finished in the 
Byzantine style of decoration. The figure of the Supreme Being 
from the summit of the clock, at every hour, by a solenm gesture, 
calls attention to the saints who are at their alcoves yielding 
attention to the sounds which accompany the crowing of a cock. 
The main dial, there are fifty in all, is occupied by the figuro 
of the Saviour enamelled on copper, the largest work in enamel 
existing ; it cost 130/. Above their Divine Master the twelve 
apostles, also in enamel, figure in a circle artistically expressive 
of devotion. Two hands of steel covered by platinum move over 
this dial through twenty-four divisions ; it is pierced, as are all 
the others, and shows the pendulum, weighing nearly 1 cwt., 
which renews its impulse from a steel ball weighing a gramme, 
or about the thirty-second part of an ounce. This impulse is 
thoroughly mechanical, and is, as it were, allegorical of the sub- 
mission of brute force to intelligence. This movement impels 
the fourteen others, and is wound up weekly, being driven by 
weights in the usual way. The other dials indicate : — ^The days 
of the week. The movements of the planetary bodies. Sun rise. 
Sun set. The seasons. The signs of the Zodiac. The duration 
of daylight. The duration of night. The equation of time. The 
dates. The saints' days. The months. The phases of the moon. 
The age of the moon. The time at the principal cities of the world. 
The solstices. The movable feasts. The age of the world. The 
year of the century. The bissextile years. The longitudes. 
The number of the century. This portion of the machinery ex- 
hibits no indication more than once in 100 years, but nothing 
more is required than to wind the machine every eighth day. 
Other dials show further: — The tides. The eclipses for all the 
world, both total and partial. At the hour when the sun or 
moon is eclipsed in the heavens, to the minute even, the sun or 
moon suffers obscuration on the clock. To form a correct appre- 
ciation of the enormous work and calculation in this great ma- 
chine, stated to be unequalled, which has its separate movement 
from that which shows seconds of time to those which indicate 
events occurring not oftener than once in 100 years, it must be 
remembered that three centuries out of four the last year leaps its 
bissextile. In these years the clock has to leap from February 
29, and goes from the 28th ta the 1st of March. Here is a 
movement occurring but once in 400 years. We have here, com- 
bined in one harmonious whole, and subjected to uniform direction, 
90,000 separate pieces, all uniting to measure and indicate the 
footsteps of time, showing the positions of the smaller and the 
greater heavenly bodies in both worlds ; even those we see nothing 
of, which exist in the other hemisphere, and of which this dock 
faithfully records the rising and setting. 
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FBOOBBSS OF XBCHANICS. 

In the Address of Sir William Armstrong to the Institution of 
Mechanical Engineers at NewcasUe-npon-Tyne, he first pointed 
out the difficulties under which an inventor laboured a centuiy aeo. 
The workshops of the day could furnish nothing accurately maae. 
There was no such thing to be found as a piston that would fit a 
cylinder closely enough to let no steam through. It is the steam- 
engine itself that has given us the perfection of mechanical means. 
An inventor is now free to design, for he is quite sure that his 
design can be executed. Thanks to Mr. Whitworth's improve- 
ments in machineiy, otir lathes can produce huge masses of metal 
turned with such accuracy that nowhere is there a fault equal to 
the two-thousandth part of an inch. Thanks to Sir William 
Armstrong himself, a boy may now swing masses weighing many 
tons from place to place as easily as he could lift a pound weight 
a few years ago, because since then the hydraulic crane has come 
into existence. Thanks to the accumulated labours of countless 
inventors of details, there is no motion so complicated nor design 
80 elaborate but that it can be produced or copied with the greatest 
fidelity. It is the golden age of Mechanics, and the only danger 
is lest workmen should forget that their skilled hand labour has 
been rendered possible by the head labour that preceded it, and 
that industry alone is no match for combined industry and edu- 
cation. 

The unmatched progress of this country during the last century 
has been due, partly to the natural energy of the race and the 
narrowness of the bounds within which its increasing families 
are enclosed, partly to the cheapness of coal. We have little fear 
that the energy will diminish, but Englishmen would be unwise 
to conceal from themselves the fact that some of the continental 
nations are entering the lists with the set purpose of winning if 
they can. They rest their hopes upon superior education and 
comparative cheapness of production. If it be true that the 
British workman undervalues the power of head in competition 
with hand, he may come to find himself surpassed when he least 
expects it. If, further, it be true that the supply of coal is likely 
to diminish in quantity as the mineral itself increases in value, 
the odds would become too great against British production, and 
our islands would no longer be able to support the population 
which now increases annually in spite of emigration. 

Sir WilHam Armstrong was the first of late years to draw 
popular attention to the chances of failure in the supply of coal for 
manufacturing purposes, and his opinion, as a member of the 
Eoyal Commission appointed to investigate the subject, is some- 
what reassuring. He concurs with his fellow Commissioners in 
believing the English stock of coal to be practically inexhaustible, 
but that is not the whole question. There may be tael in abun- 
dance, but if the price be not such as to enable British manu- 
facturers to compete fairly with foreigners, an apparent plenty 
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may torn ont to be a real want. According to Sir 'William Arm- 
strong, it would appear that moBt of our stock of coal lies at 
great depths below the surface of the ground, and not only has 
Uie expense of raising it to the surface to be considered, but also 
the possibility of working under circumstances yet untried by 
man. The temperature of the earth at a depth of 980 yards will 
be equal to blood heat, and if the miners have to penetrate another 
500 yards, *' mineral substances will be too hot for the naked skin 
to touch with impunity.'' Under such conditions human labour 
would become almost impossible, or, at least, very much restricted 
in its powers. 

But even then there seems no reason to despair. The same 
necessity which introduced machinery in the factories and the 
fields may introduce it also in the mines. The race for economy 
may demand exceptional measures, but if so, we have no reason 
to suppose that means will not be found to bring coal cheaply to 
the siurface of the earth. When an agent more powerful than 
the hand of man was wanted to supply man's necesBities, the 
agent was found and brought under subjection by Watt. A long 
chain of possibilities hung upon that new power, for, as Sir 
William Armstrong said, " First came the steam-engine, then the 
great steam-ship, and finally the Atlantic Cable, which without 
the aid of steam could never have been laid." While we are 
thoroughly desirous that the importance of a possible failure or 
reduction in our coal supply should not be lightly passed over, 
we cannot share the views of those who are inclined to take a 
despairing view of the future. The rays that shone upon the 
plants whence, in the form of wood or crushed into coal, men now 
draw their supply of heat have shone also on the whole surface 
of the globe ; and if it should indeed come to pass that our sup- 
plies of one mineral should fail, we have little doubt that another 
will be found to take its place, or, finally, we must call upon the 
science which found us electricity to find us some other available 
source of power. Coal-cutting machines are already taking the 
place of hand labour in mines, horses are being superseded by 
hauling machines, and the increasing extent of mines is drawing 
forth increasing means of ventilation. There is time enough and 
to spare for the intelligence of men to seek and find means hitherto 
uncontemplated for the subjugation of nature. 

It was not to be supposed that an artillerist of Sir William Arm- 
strong's reputation would let slip an opportunity for pointing to 
the extraordinary progress of England in this branch of the mi- 
litary art. Ten years ago, when the members of the Institution 
of Mechanical Engineers met in Newcastle, they were shown some 
small breechloading rified guns as curiosities. Since then our 
artillery has been supplied with 600-pounders, and the MoncriefP 
carriage has added one more triumph to the engineering art of 
England. The gunpowder question has not esca^^ Sir William's 
attention, and he was able to point to an instrument for detecting 
slight variationfi of pressure within the bore of a gun invented 
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by Captain Noble, a partner in the Elswick firm. It is gratifying 
to know that the progress in this direction adds more to the 
powers of defence than to those of attack. Mr. BendeFs famous 
little gun-boat, the Staunch, has supplied a model for cheap float- 
ing gun-batteries, and, in conjunction with torpedoes and quickly 
made Moncrieff batteries, would render the raids of an enemy 
upon our rich commercial ports so dangerous as to be highly im- 
probable. We heartily echo the words of our great artillerist,-— 
** The tendency of mechanical inrention, as applied to war, is to 
discourage aggression and thus to maintain peace. We may, 
consequently, hope that it will hasten the arriyal of a period 
when civilized nations will abandon the arbitrament of arms, 
and settle their differences by rational and peaceable methods.'' — 
Times, 



BBCBMT FB00BB8S OF MBdUMIGAL SCIHNC3B. 

Ik the Section of Mechanical Science at the British Association, 
the President, *Mr. C. W. Siemens, has delivered the inaugural 
address, which commenced by referring to the important question 
of Technical Education. He said the great International Exhibi- 
tion had proved that, although England still holds her ground as 
the leading manufacturing country, the nations of the Continent 
have made great strides to dispute her pre-eminence in several 
branches, a result which is generally ascribed to their superior 
system of technical education. He thought all would agree in 
the necessity of steps being taken to promote the work of univer- 
sal education, although he, for one, thought that objectibn may 
be made against the plan of merely imitating the example of our 
neighbours. The Polytechnic Schools of the Continent, not sa- 
tisfied to impart to the technical students a good knowledge of 
mathematics and of natural sciences, pretend also to superadd 
the practical information necessary to constitute them engineers 
or manufacturers. This practical information is conveyed to 
them by professors lacking themselves practical experience, and 
tends to engender in the students a dogmatical conceit, which is 
likely to stand in the way of originality in the adaptation of new 
means to new ends in their future career. On this account the 
President should prefer to see a sound "fundamental" education, 
comprising mathematics, dynamics, chemistry, geology, and phy 
sical science, with a sketch only of the technical arts, followed up 
by professional training such as can only be obtained in the work- 
snop, the office, or the field. The interest evinced throughout 
the country in the work of education, by Parliamentary inquiries, 
by the erection of colleges and professorships, and by the muni- 
ficence of a leading member of this section in endowing a hun- 
dred scholar8hi|)8, are proofs that England intends to hold her 
place in this question of education amongst the civilised nations, 
and he was confident that she will accomplish this object in a 
manner in unison with her practical tendencies and independence 
b3 
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of character. He next adverted to the Patent Lawg, pointing out 
their important bearing on the progress of arts and manufiBtcturefi, 
and combating the yiews of those who advocated their entire 
abolition. 

He then proceeded to notice the latest achieyements of engi- 
neering science, the great Pacific Bailway, which joins California 
with the Atlantic States of the American Bepublic, and the Suez 
Shipping Canal (which has since been opened to the commerce 
of the world). Telegraphic communication with America has 
been rendered more secure against interruption by the sub- 
mersion of the French Transatlantic Cable. Telegraphic com- 
munication with India still remains in a very unsatisfiEu^torY con- 
dition, owing to imperfect lines and divided administration^ To 
supply a remedy for this public evil, the Indo-European Tele- 
graph Company will shortly open its special lines for Lidian cor- 
re8{K)ndence. In Northern Russia the construction of a land line 
is &r advanced to connect St. Petersbui^h with the mouth of the 
Amour Biver, on completion of which only a submarine link be- 
tween the Amour and San Erancisco will be wanting to complete 
the telegraphic girdle round the earth. 

But, while great works have tc^be carried out in distant parts, 
still more remains to be accomplished nearer home. It is one of 
the questions of the day to decide by which plan the British 
Channel is to be crossed, to relieve the unfortunate traveller to 
the Continent of the discomfort and delay inseparable from the 
existing arrangements* Considering that this question has been 
taken up by some of our leading engineers, and is also enters 
tained by the two interested Governments, we may look forward 
to its speedy and satisfactory solution. So long as the attention 
of railway engineers was confined to the construction of main 
lines, it was necessary for them to provide for a heavy traffic and 
high speeds, and these desiderata are best met by a level perma- 
nent way, by easy curves and heavy rails of the strongest possible 
materials, namely, cast steel ; but in extending the system to the 
comers of the eurth, cheapness of construction and maintenances 
for a moderate speed and a moderate amount of traffic become a 
matter of necessity. Instead of plunging through hill and moun- 
tain, and of crossing and recrossing rivers by a series of monu- 
mental works, the modem .railway passes in zig-zag up the steep 
incline, and conforms to the windings of the narrow gorge ; it 
can only be worked by light rolling stock of flexible construction, 
furnished with increased power of adhesion and great brake- 
power. Yet, by the aid of the electric telegraph in regulating 
the progress of each train, the number of trains may be so in- 
creased as to produce, nevertheless, a large aggregate of traffic ; 
and it is held by some that our tmnk lines even would be worked 
more advantageously by light rolling stock. The brake-power 
on several of the French and Spanish railways has been greatly 
increased by an ingenious arrangement, conceived .by Monsieur 
Lechatelier, of applying what has been termed " contre vapeur,** 
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to the engine, eonyerting it, for the time being, into a pump 
forcing steam and water into the boiler. 

The President then adverted to the Armstrong gun, the Whit- 
worth bolt, and the defensive armonr to resist tJhem, in turn de- 
feated by itie hardened shot of Palliser or Qriison. The ram of 
war with heavy iron sides, which, a few years since, was thought 
the most formidable, as it certainly was the most costly, weapon 
ever devised, is already being superseded by vessels of the " Cap- 
tain " type, as designed by Captain Coles, and carried out by 
Messrs. Laird Bros. ; with turrets (armed with guns of gigantic 
power) that resist the heaviest firing, both on account of their 
thickness and of the angular direction in which the shot is likely 
to strike. By an ingenious device Captain Moncrieff lowers his 
gun upon its rocking carriage after firing, and thereby does away 
with embrasures (the weak places in protective works), while at 
the same time he gains the advantage of reloading his gun in 
comparative safety. While science and mechanical skill combine 
to produce these wondrous results, the germs of further and still 
greater achievements are matured in our mechanical workshops, 
in our forges, and in our metallurgical smelting works. Here a 
great revolution of our constructive art has been prepared by the 
production, in large quantities and at moderate cost, of a material 
of more than twice the strength of iron, which, instead of being 
fibrous, has its full strength in every direction, and which can 
be modulated to every degree of ductility, approaching the hard- 
ness of the diamond on the one hand and the proverbial tough- 
ness of leather on the other. To call this material cast-steel 
seems to attribute to it brittleness and uncertainty of temper, 
which, however, are not its necessary characteristics. This new 
material, as prepared for constructive purposes, may indeed be 
both haid and tough, as is illustrated by the hard steel rope that 
has so materially contributed to the practical success of steam 
ploughing. 

Machinery-steel has gradually come into use since about 1860, 
when Krupp (of Essen) commenced to supply large ingots that 
were shaped into railway tyres, axles, cannon, &c., by melting 
steel in halls containing hundreds of melting crucibles. The 
Bessemer process, in dispensing with the process of puddling, 
and in utilizing the carbon contained in the pig iron, to effect 
the fusion of the final metal, has given a vast extension to the 
application of cast steel for railway bars, lyres, boiler plates, &c. 
This process is limited, however, in its application to superior 
brands of pig iron, containing much carbon and no sulphur or 
phosphorus, which latter impurities are so destructive to the 
qualities of steel. The puddling process has still to be resorted 
to, unless the process of decarburization by Mr. Heaton takes its 
place, to purify those inferior pig irons which constitute the bulk 
of our production ; and the puddled iron cannot be brought to 
the condition of cast steel except through the process of fusion. 
This fusion is accomplished successfully in masses of from three 
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to fiye tons, on the open bed of a regenenitiye gas furnace, at 
the Landore Siemens Steel-works, and at other places. At the 
same works cast-steel is also prodnced, to a limited extent as yet, 
from iron ore, which, being operated npon in large masses, is re- 
duced to the metallic state and liquefied by the aid of a certain 
proportion of pig metal. The regenerative gas fomace, the ap- 
plication of which to glass houses, to forges, &c., has made con- 
siderable progress, ia well suited for these operations, because it 
combines an intensity of heat, limited only by the point effusion 
of the most refractory material, with extreme mildness of draught 
and chemical neutrality of flame. 

These, and other processes of recent origin, tend towards the 
production, at a comparatirely cheap rate, of a high-class ma- 
terial, that must supersede iron for almost all structural purposes. 
As yet engineers hesitate, and very properly so, to construct 
their bridges, their yessels, and their rolling stock of the ma- 
terial produced by these processes, because no exhaustive ex- 
periments have been published as yet, fixing the limit to which 
they may safely be loaded in extension, in compression, and in 
torsion, and because, as yet, no sufficient information has been 
obtained regarding the tests by which their quality can best be 
ascertained. This want is in the way of being supplied by the 
experimental researches that have been carried on for some 
time at the dockyards at Woolwich : the results of Mr. Whit- 
worth's experiments, tending to render the hammer and the rolls 
obsolete by forcing cast-steel, while in a semi-fluid state, into 
strong iron moulds by hydraulic pressure, are looked upon with 
great interest.. But, assuming that the new building material 
has been reduced to the utmost degree of uniformity and cheap- 
ness, and that its limits of strength are ascertained, there re- 
mains still the task for the civil and mechanical engineer to 
prepare designs suitable for the development of its peculiar 
qualities. In constructing works m foreign parts the reduced 
cost of carriage furnishes also a powerful argument in favour of 
the stronger material, although its first cost per ton might 
largely exceed that of iron. 

The inqoiries of the Eoyal Coal Commission into the extent 
and management of our coal fields appear to be re-assuring as 
regards the danger of their becoming soon exhausted. Never- 
theless the importance of economizing these precious deposits in 
the production of steam-power, in metallurgical operations, and 
in domestic use, can hardly be over-estimated. The calorific 
power residing in a pound of coal, of a given analysis, can now 
be accurately expressed in units of heat^ which, again, are re- 
presented by equivalent units of force or of chemical action ; 
therefore, if we ascertain the consumption of coal of a steam- 
engine or of a furnace employed in metallurgical operations, we 
are able to tell, by the light of physical science, what proportion 
of the heat of combustion is utilized and what proportion is 
lost. Having arrived at this point, we can also trace the chan- 
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nels tbiongli which loss takes place, and in diminishing these, 
by judicious improvement we shall more and more approach 
those standards of ultimate perfection which we can never 
reach, but which we should nevertheless keep steadfastly before 
our eyes. Thus, a pound of ordinary coal is capable of pro« 
dneing 12,000 (Fahr.) units of heat, which equal 2,240,000 
foot lb. or units of force, whereas the very best performances of 
our pumping-engines do not exceed the limit of 1,000,000 foot lb. 
of force per pound of coal consumed. In like manner 1 lb. of 
ooal should be capable of heating 33 lb. of iron to the wel(^ing 
point of say 3,000® (Fahr.), whereas, in an ordinary furnace, not 
2 lb. of iron are so heated with 1 lb. of coal. These figures 
show the field for further improvement that lies yet before us. 
Although heat may be said to be the moving principle by which 
all things in nature are accomplished, an excess of it is not only 
hurtful to some of our processes, such as brewing, and destruc- 
tive to our nutriments, but to those living in hot climates or 
sitting in crowded rooms, an excess of temperature is as great 
a source of discomfort as excessive cold can be. Why then 
should we not resort to refrigeration in summer as well as to 
calorification in winter, if it can be shown that the one can be 
done at nearly the same cost as the other ? So long as we Tely 
for refrigeration upon our ice-cellars, or upon importation of ice 
from distant parts, we shall have to look upon refrigeration as a 
costly luxury only ; but the President expresses his belief that 
by the use of properly constructed machines it will be possible 
to produce refrigeration at an extremely moderate expenditure 
of fuel and labour. A machine has already been constructed 
capable of producing 9 lb. of ice (or its equivalent) for 1 lb. of 
coal, whereas the equivalent values of positive heat developed in 
the combustion of 1 lb. of coal, and of negative heat residing in 
1 lb of ice, is about as 12,000 to 170, or as 70 to 1. This re- 
sult justifies the employment of refrigerating machines upon a 
large scale ; but it is hard to say what results may yet be 
reached with an improved machine on strictly dynamicaJ prin- 
ciples, because such a machine seems not tied in its results to 
any definite theoretical limits. In changing, for example, a 
pound of water from the liquid into the gaseous state, a given 
number of units of heat are required, that may be produced by 
combustion of coal or by the expenditure of force ; but in 
changing the same pound of water into ice, heat is not lost but 
gained in the operation, which heat must be traceable to another 
part of the machine, either as sensible heat or as developed 
force. _ 

LAW OP PATENTS. 

In the year 1868 there were 3,991 applications for letters 
patent ; 2,490 were passed thereon, and 2,456 specifications were 
filed; 1,501 applications lapsed or were forfeited in the year through 
the applicants failing to proceed for their patents within the six 
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months of protection, and 34 patents became void through ndg* 
lect to file specificationB. With regard to the older patents it 
appears that 13,101 bear date between the Ist of October, 1852, 
and the 3 Ist of December, 1858. The additional progressiTe 
stamp duty of 50/. was paid at the end of the third year on 3,692 
of that nnmber, and 9,409 became void. The additional pro- 
gressive stamp duty of 100/. was paid at the end of the seventh 
year on 1,274 of the 3,692 remaining in force at the end of the 
third year, and 2,418 became void. Consequently about 70 per 
cent, of the 13,101 patents became void at the end of the third year, 
and about 90 per cent, became void at the end of the seventh 
year. The proportionate number of patents becoming void by 
reason of non-payment continues nearly the same to the present 
time. In the year 1868 the stamp duties received in respect of 
patents amounted to 119,271/. The fees to the Attorney- 
General and Solicitor-General for England, and to their clerks, 
absorbed 11,915/. The Attorney-General and Solicitor-General 
for Ireland receive 2,000/. as compensation, and the Lord Ad- 
vocate 850/. The Patent-office establishment takes 9,882/. ; the 
printers, 17,677/. There are other items of expenditure, but the 
surplus is very large, and the aggregate surplus income from 
1852 to the end of the year 1868 exceeds 726,000/. The Com- 
missioners repeat in their report this year that the building de- 
voted to the purposes of the Patent-office is not, and never can 
be made, suitable for the requirements of the office. They add 
that the building is now filled, and there is a continual increase 
of specifications and scientific works, for which provision must 
be made. Complete sets of the Commissioners of Patents' publi- 
cations, each set including more than 2,500 volumes, have been 
presented to the most important towns in the kingdom, to be 
accessible to the public daily free of charge ; and complete series 
of abridgments or abstracts of specifications have been presented 
to a large nnmber of literary institutions. 

Much interest has been excited among inventors by the pro- 
posal which has been mooted in Parliament to abob'sh the Pa- 
tent Law. But the general conclusion arrived at is that, although 
the law as it stands requires great amendment, the refasal to 
grant a copyright in inventions would give a heavy blow to our 
national prosperity by terminating the motive to originate new 
improvements, unless they were of such a nature that they could 
be worked secretly. All patents which are worth anything have 
been brought to a successful result only after great labour and 
expenditure, and there are no inducements to incur these if the 
inventor is to obtain no benefit from them. The remedy for the 
objections which have been brought against the existing system 
of patents is to be found, not by terminating the motive to inau- 
gurate improvements, but by granting patents only for such 
things as are really new and useful, and which should be deter- 
mined by competent examiners in every department of the 
arts. — JUustraUd London News, 
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DECIMAI. COIKAOS AUD THB IfBTBIC STSTESr. 

The Second Beport of the Standards Commission states that 
in the unanimous opinion of the Commissioners the time has 
arrived when the law should provide, and facilities be afforded 
by the Goyemment, for the introduction and use of metric 
weights and measures in the United Kingdom. For this object 
metric standards, accurately verified in relation to the primaiy 
metric standards at Paris, and deposited in the Standards De- 
partment of the Board of Trade, should be legalised ; and veri- 
fied copies of the official metric standards should be provided 
by the local authorities for inspectors of such districts as may 
require them. The Commissioners think that the French no- 
menclature, as well as decimal scale of the metric system, 
should be introduced in this country, but they are of opinion 
that the general introduction of the metric system should be 
permissive only, and not made compulsory by law after any 
period to be now specified, so far as relates to the use of metric 
weights and measures for weighing and measuring goods for 
sale or conveyance. Considering that during the concurrent use 
of the metric and imperial systems, it will be expedient to pre- 
vent as far as possible imperial and metric weights and mea- 
sures being accidentally or fraudulently substituted for each 
other, the Commissioners are of opinion that authoritative re- 
gulations should be established under which each series may be 
readily and easily distinguished, by the adoption of conspicuous 
distinctive forms or marks for the several weights and measures, 
and by such other mode as may be determined upon after due 
inquiry. It is thought expedient that customs duties should be 
allow^ to be levied by metric weight and measure as well as 
by imperial weight and measure ; that the use of the metric 
system, concurrently with the imperial system, should be 
adopted by other public departments, especially the Post Office, 
and in the publication of the principal results of the statistics 
of the Board of Trade, as well as for the admeasurement and 
registration of the tonnage of shipping. As to decimal coinage, 
the Commissioners say that, even if the difficulties of establish- 
ing an international unit of coinage cannot be at present over- 
come, yet the decimalisation of our system of coinage, which is 
in the power of the Government, would be very useM to the 
public. — Illustrated London News, 



PBEMTUKS OFFBBED BT THB INSTITUTION OF CTVIL BNOINEEBS. 

The Council of the Institution of Civil Engineers invite com- 
munications on various subjects, such as, first, authentic details 
of the progress of any work in civil engineering, as far as ab- 
solutely executed (Smeaton's account of the Eddystone Light- 
house may be taken as an example) ; second, descriptions of 
engines and machines of various kinds; or third, practical essays 
pn subjects connected with engineering, as, for instance, metal- 
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lurgj. For approved original communications, the Gonncil will 
be prepared to award the premiums arising out of special funds 
devoted for the purpose, and they have published a list of sub- 
jects on which Uiey specially invite communication. This, we 
believe, may be obtained at the Institution. The Council have 
awarded the following premiums :— 

1. A Telford medal, and a Telford premium, in books, to H. 
Jules Gaudard, C.E., Lausanne, for paper ''On the Present 
State of Knowledge as to the Strength and Besistance of Ma- 
terials." 2. A Te&brd medal, and a Telford«premium, in books* 
to William Shelford, for paper ** On the Outfall of the Biver 
Humber." 3. A Watt medal, and a Telford premium, in books, 
to Zerah Colburn, for P&p^ " On American Locomotives, and 
Kolling Stock." 4. A Telford medal, and a Telford premium, 
in books, to Thomas Nesham Kirkham, for paper "On Ex- 
periments on the Standards of Comparison employed for Testing 
the Illuminating Power of Coal Oas." 5. A Telford medal, 
and a Telford premium, in books, to John EUacott, for "De- 
scription of the Low-water Basin at Birkenhead." 6. A Telford 
medal, and a Telford premium, in books, to Professor Ansted, 
for paper " On the Lagoons and Marshes of certain parts of the 
Shores of the Mediterranean." 7. A Telford premium, in 
books, to William Henry Wheeler, for "Description of the 
Biver Witham and its Estuary, and of the various Works carried 
out in connection therewith, for the Drainage of the Fens, and 
the Improvement of the Navigation." 8. A Telford premium, 
in books, to James Bobert Moss, for paper " On the Mauritius 
Bailways." 9. A Telford premium, in books, to Imrie Bell, 
for paper " On Sinking Wells for the Foundations of the Piers 
of the Bridge over the Biver Jumna." 10. A Telford premium, 
in books, to John Milroy, for "Description of Apparatus for 
Excavating under Water, and for Sinking Cylinders." 11. A 
Telford premium, in books, to Samuel Parker Bidder, jun., for 
paper " On Machines employed in Working and Breaking-down 
Coal, so as to avoid the use of Gunpowder." 12. A TeKord 
premium, in books, to Charles John Chubb, for paper " Coal- 
getting Machinery as a Substitute for the use of Gunpowder." 
13. The Manby premium, in books, to David Marr Henderson, 
for paper " On Lighthouse Apparatus and Lanterns." 



KBW CONSTBTTCnON. 

An English inventor has built some houses on a novel 
principle at New Hampton. These houses, says the Scientific 
American^ are of a cheap order, designed for labourers. He 
compresses straw into slabs, soaks them in a solution of flint, 
to render them fire-proof, coats the two sides with a kind of 
cement or concrete ; and of these slabs the cottages are built. 
By ingenious contrivance, the quantity of joiners' work is much' 
reduced, and the chimney is so constructed as to secure warmth 
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^th thd smallest consumption of fuel, and at the same time to 
heat a diying closet. The cost of a single cottage of this de- 
scription, combining '* all Uie requirements of health, decency, 
and comfort," is 8m. 

BNOIKIBBBINO IN ABTSfllHlA. 

In the new series of papers by the Boyal Engineers, is a 
Beport by Lieut.-Col. St Clair Watkins, R.E,, giving an account 
of the operations of the engineer department in Abyssinia, with 
details of all the works executed, accompanied by plans of the 
port, coast, dep6t8, camp of Zoolla, and the railway line. A stone 
pier, jutting out 900 ft. into the sea, with a tramway on it, and 
on to the beach beyond, to fGM^ilitate the landing of the army and 
its stores ; a road 50 ft. wide through the jungle from this pier 
to the camp, 1^ mile distant; the cleansing of the old village 
wells, and the construction of twenty new ones, for the watering 
of 2,000 men and 2,000 animals ; a large store-shed^, and a water- 
shoot about half the length of the pier, raised on trestles above 
the sea, for conveying to the shore sweet water condensed by 
H.M.S. Satellite^ were among the first works executed, and are 
minutely described here. Lieut.-Col. Watkins states that the 
difficulties of constructing a railway with unprofessional labour 
were enhanced by the fact of five different descriptions of rails 
being sent out, calling for four different modes of fixing, and that 
five out of ten of the fish-plate holes did not fit those on the 
rails. After this harassing experience, he comes to the conclu- 
sion that railways required for the operations of war should be 
carried out as a civil work, by engineers and contractors, who 
make it their business to construct them. An estimate by a 
contractor was given for this railway at 72,000/., exclusive of 
rails and plant. The cost, as incurred by the Eoyal Engineers, 
was 6,0002., exclusive of rails and plant. Out of this lai^e 
margin the contractors would have had to supply labour and 
superintendence. The second Abyssinian paper relates only to 
the position and leading features of Magdala and its construc- 
tion. Lieut. T. J. Willans describes one entrance into the place 
as a small double-storied hut, built of stone and mud, in which 
was a stout timber door, 4 ft. wide only, with a window over it 
for the defenders to guard it from ; but the dwellings seem to 
have been built exclusively of wicker work and thatch. 



EAST LONDON WATBB 8TTPPLT, 

Me. Woodwabd (of the British Museum) has based a com- 
munication to the British Association upon observations made 
during the formation of new reservoirs and filtering-beds by the 
East London Waterworks Company. Two new reservoirs are 
now being made, covering 120 acres in extent, and of an average 
depth of 10 ft. The "puddle walls" are excavated to a depth of 
about 25 ft. The materials removed are all of post-tertiary age, 
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consisting of surface soil, loamy day, peat, shell, marl, coaMd 
and fine sands, rounded and sub-angular gravels from the chalk 
and Woolwich series, with pebbles of chert and sandstone from 
the older rocks. The deposit is rich in vegetable remains, the 
peat attaining a thickness of three feet, and containing evidences 
of the oak, the alder, the hazel, and other trees and plants. The 
shell marl is at places equally thick, and is rich in shells, 26 
species having been determined by the author. The bivalve 
shells are still united, and the paludincSy &c., have their opercula 
still in place. Of the animals may be mentioned human remains 
and works of art of the stone and bronze and of the iron age* 
The wolf, the fox, the beaver, horse, wild boar, red deer, roebuSc, 
fallow deer, reindeer, the elk, the goat, three oxen (including hM 
primigeniuSf bos longifronSj and bos frontosus). The sea-eagle 
and some fish remains to complete the list. In the deep trenches 
of the puddle walls tusks of the mammoth and horns of the 
gigantic bos and cervus have been found. Mr. A. W. Franks, 
F.S.A., Keeper of the Ethnographical Collections in the British 
Museum, has obtained from this deposit a flint scraper, two 
bronze spear-heads, one bronze arrow-head, one bronze knife, an 
iron sword (late Celtic), bronze sheath, a Kimmeridge clay arm- 
let, a pierced axe-head of stag's horn, a bone knife, a stag's ham 
club, various earthen pots (some hand-made and some turned on 
the wheel), besides many cut bones. In 1743 Bowen's map 
shows this tract under forest, and in 1300 all Essex was one vast 
forest. In 1154 the forest of Middlesex commenced at Hounds- 
ditch, and extended north and east for many miles, and the forest 
is described as abounding in wolves, wild boars, stags, and wild 
bulls. The Walthamstow marshes have not been disafforested 
more than 100 years. Of the antiquity of these deposits no 
doubt can exist, for the presence of the reindeer, the elk (deter- 
mined by Professor Owen), and the beaver is conclusive. Their 
preservation so near the surface is entirely due to the protective 
influence of forest vegetation, which has precluded the inroads 
of agriculture. Mr. Woodward expressed his belief that the de- 
posits indicated, at places, the effects of beaver-works, tracts of 
forest having been submerged and destroyed by the action of 
beaver-dams. 

CHAITNEL RAILWAT. 

Mb. Batehait, C.E., has described to the British Association a 
cast-iron tube which he suggested should be laid down for railway 
pur^ses between England and France. He stated that it was 
the joint design of himself and Monsieur Bevy, an engineer of 
Vienna. The tube would be commenced at one side of the 
Channel, and would be laid at the bottom of the sea, being built 
up inside a horizontal cylinder or bell, which would be constantly 
pushed forward as the building up of the tube proceeded. The 
line selected for the tube to be thus submerged would be close to 
Dover on the English side of the Channel, an^ would extend to 
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Cape Grisnez on the French coast, the distance between the two 
points being twenty-two miles, and the ayerage depth of water 
110 ft. Mr. Bateman stated that the tube would be made large 
enough for the passage of carriages of ordinaiy construction, 
whilst the traffic was proposed to be worked by pneumatic pres- 
sure, thus securing a constant supply of pure air, and at the same 
time precluding the possibility of a collision. He estimated that 
a slow train would be able to accomplish the distance in one 
hour and six minutes, but an ezraess train would go through 
with ease in forty-fiye minutes. Five thousand passengers and 
10,0(H) tons of goods could be convened through the tube daily. . 
The estimated cost of the whole project was eight millions ster* 
ling, the annual working expenses being put down at £150,000. 
The discussion showed the general opinion of the section to be 
that Mr. Bateman's plan was the best yet proposed. Mr. Bid- 
der, C.E., had some doubt as to the sufficiency of the estimate, 
but Mr. Bateman was certain it was enough. The work would 
take five years to accomplish. 

A Correspondent of the Mechanic^ Magazine enumerates the 
projects which have been propounded at different times for the 
construction of a tunnel connecting England and France, and of 
which there are eighteen in all. The authors of these projects 
and the dates of their promulgation are as follow : — Mathieu, 
1801 ; Franchet and Mottray, 1803; Dela Haye, 1845 ; Horeau, 
1861 ; Payerne, 1866 ; Faure,1856; Wytson, 1856 ; Nichol,1866 ; 
Vacherot,1866 ; Austen, 1866 ; Turner, 1866 ; Thom6 de Gamond 
Smith, 1861 ; Chalmers, 1861 ; Bemington, 1863 ; Hawkshaw, 
1864 ; Bateman, 1869 ; Marsden, 1869. 



fatbub's stbam-cabbiage. 
On seyeral occasions the principles of the double-bogie engines 
and light carriages for railways, advocated and developed with so 
much perseverance by Mr. Fairlie, have been fSkVourably criti- 
cised ; and recently there was a successful public exhibition of a 
light Steam-carriage for branch lines and lines of small traffic. 
The length of the carriage is 43 ft., including a compartment for 
the guard ; the engine, carriage, and framing complete weighs, 
exclusive of passengers, 13^ tons; and induding its load of 
sixty-six passengers (sixteen first-class and fifty second), only 
18J tons. When entirely completed it will have a broad step or. 
platform on each side, extending its entire length, and protected 
by a hand-rail, to enable the guard to pass completely round the 
train. Passengers can also pass along it to the guard, affording 
thus an easy means of intercommunication. The engine, run- 
ning on two pairs of smaU wheels close together, so as to give the 
sm^est amount of wheel base, forms one bogie, or platform, 
upon which the front part of the passenger-carriage is supported 
and pivoted, this carriage having another bogie or platform, to 
which it is also pivoted, supporting its rear end. There is thus 
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a large freedom of motion, and it was astonishing to witness the 
speed and grace with which this long hody was swung at more 
than eighteen miles an hour round curves of only 40 ft. upon an 
oval line of rails under 200 yards in circumference, laid down in 
a garden attached to the Hatcham Ironworks. Mr. Samuel — 
the pioneer of light engines and rolling-stock — ^had many years 
ago a small engine-carriage running with great success upon the 
Great Eastern Eailway ; and numbers well remember the Ex- 
press. Mr. Fairlie himself has built an engine for the narrowest 
gauge passenger railway in existence worked by locomotives, 
'Which, imder the title of the "Little Wonder," has earned a 
notoriety for itself upon the Festiniog Railway ; but never be- 
fore has the world seen a railway carriage of such large dimen- 
sions, with sixty -six passengers, spun round at railway pace in a 
metropolitan plot of ground of less than three quarters of an 
ecre. From accidental circumstances the present carriage is 
not of the standard dimensions proposed by that engineer — 
namely, a carriage with two first-class compartments to seat sixteen 
persons, three second-class for thirty, and four and a half third- 
class compartments to seat fifty-four — in all one hundred passen- 
gers. The standard machine complete would weigh about 14 
tons, and with the passengers from 20 to 21 tons, and could be 
driven forty miles an hour up gradients of 1 in 100, passing 
round curves of 50 ft. radius at half that speed with perfect 
safety, as was recently done upon a temporary line of rails. In 
fact, as to the safety of running these carriages, there is no ques- 
tion whatever. The weight per wheel of the Fairlie steam- 
carriage is only about 2^ tons, and^it follows, therefore, that 
very light rails may be used, and everything light in proportion; 
whilst the capability of passing such sharp curves would also be 
a very important element in the construction of cheap lines. — 
Illustrated London News, 

THE GEBAT SKBLTON TIADI7CT. 

This vast structure, which carries the new line of the North- 
Eastern Company from Hull to Doncaster (Staddlethorpe and 
Thome) over the Ouse (engineer, Mr. T. E. Harrison), is one of 
the greatest engineering achievements of the age. Not only did 
the foundations present almost insuperable difficulties, but the 
superstructure presents extraordinary features. The compara- 
tively low level of the new line necessitated an opening bridge, 
and the movable portion so provided for the accommodation of 
the river traffic is the longest of any work of the kind in Eng- 
land. At the point of crossing the Ouse is about 800 ft. wide, 
and the movable part, of the over-channel bridge is not less 
than 232 ft. This immense length crosses the deepest part 
of the river, and turns on a stupendous mid-river pier, and 
is opened and closed at will, hydraulic power being applied. The 
most complete signalling has been provided to guard against 
possible accident to trains while the bridge is open for the pas- 
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sage of ships. The entire structure is carried bj seren spans of 
soUd fish-backed girders resting upon massive iron piers forced 
to a great depth into the river bed through various layers of 
river silt, peat, and clay. ^ 

THB TOWBB 8X7BWAT. 

Ahonost the many great improvements now going on in London 
to relieve the overcrowded state of traflSc, and for opening up new 
means of communication, the Tower Subway is one which de- 
serves especial notice, as forming an easy and safe connection 
between the two densely populated districts situated north and 
south of the Thames, between London Bridge and the Thames 
Tunnel. This work is now in course of construction under the 
bed of the river, from Tower Hill to Tooley Street, and consists 
of a tunnel less than a quarter of a mile in length, access being 
gained to it by a shaft at each end. The depth of these shafts 
will be 52 ft. and 60 ft. respectively, in which it is proposed 
to have plumb lifts for the transit of passengers, parcels, &c., to 
and from the subway, through which an omnibus running on 
steel rails is propelled, both being worked by steam power. In 
driving the subway, wllich will be about 22 ft. below the bed 
of the river, a wrought-iron shield wiU be employed overlapping 
the tunnel, provided with doors in the front, through which work- 
men can drive the heading, but which can be immediately closed 
on any appearance of water, and so render all water-tight ; this 
shield will be propelled by powerful screws, and as it progresses, 
the tunnel segments will be inserted. The whole of t3ie work is 
under the superintendence of Mr. Peter W. Barlow, jun., C.E., 
the engineer. The castings for these shafts and the timnel are 
all made in segmental rings firmly bolted together. The Tower 
Subway was conunenced on the 16th of last February. 



mSW MEANS OF TRANSPOBT. 

A NEW method of transport has lately been adopted in Leicester- 
shire for conveying stone from Messrs. Ellis and Everard's gra- 
nite quarry to the railway, a distance of three miles. The plan 
has been worked out by .Mr. Hodgson, C.E., and consists in the 
employment of an endless wire rope, supported on pulleys, which 
are carried at a considerable height from the ground on stout 
posts, the entire arrangement having much the appearance of an 
ordinary telegraph line. A portable steam-engine drives the rope 
at about five miles an hour, and it carries with it a continual 
stream of boxes, each holding 1 cwt. of stone. The rope is end- 
less, so that the full boxes travel at one side of the supports and 
the empties return at the other, and the pendants by which the 
boxes are hung are specially formed to allow of their passing the 
points of support, which they do with perfect ease. This line 
crosses the country boldly as an ordinary telegraph would, and 
from its cheapness, the rapidity with which it can be constructed, 
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and the ease with which it can be moyed, it seems probable the 
method will be foand of considerable use in the development of 
the resources of new countries as a kind of precursor to the rail- 
way system. — Mechanic^ Magaeirhe. 

BOXJBNB's new AT7XILIABT PBOFBLLBB. 

Ik the Engineer ^ the Mechanic^ MagaHnef and the Shipping Ga- 
zetUy all of April 30, a description is given of the trial of Bourne's 
Auxiliary Propeller for assisting ships in calms, to be fitted to 
certain sailine-ships. For many years it has been accounted a 
desideratum that sailing-ships should be fitted with some propel- 
ling instrument of moderate size, which in calms could be let 
down into the water to cany the vessel forward at the rate of 
two or three knots an hour. But though numerous attempts 
have been made to supply such a propeller they have all been 
heretofore unsuccessful, mostly &om the too limited area of water 
upon which the propeller acted, but sometimes, too, from the ne- 
cessity of giving sudi special configuration to the hull below the 
water as would impair the efficiency of the vessel at other times, 
and sometimes from the cumbrous nature of the propeller which 
has been provided. These objections are said to be obviated by 
the spe(nes of propeller which has now been tried, and which 
consists of a scuUing-oar of iron, let down deep into the water 
on each side of the ship. These oars are moved, and also feathered, 
by the steam-engine that gives motion to the steam-winches ; and 
consequently the whole of the machinery is on the deck, and the 
oars are let down into the water to propel the vessel when calms 
occur, and at other times are lifted out of the water, so as in no 
way to interfere with the sailing properties of the ship. The pro- 
peller has been applied in Messrs. Currie's Castle line of sailing- 
ships, plying between London and Calcutta ; and the application 
is considered to assume a new importance on the opening of the 
Suez Canal, as by its means vessels will not only be able to 
pass through the belt of calms which occur about the middle of 
the Bed Sea, but also to proceed through the canal by their own 
steam, whereby the cost of towage will be saved. 



OBIFFITHS'S IMPSOVEMENTS IN THE SCREW PBOFBLLBB. 

This invention is a new feathering and changing pitch Screw 
Propeller. The great objection to the screw hitherto has been 
that when not in use, and the vessel is under sail, it is a serious 
impediment to progress. Mr. Griffiths* new screw, however, 
when out of use is entirely under the control of the engineer. 
It can be thrown out of gear, brought to the feather so that no 
angle of opposition is offered to the water, and again, when 
wanted, it can be brought to any pitch or angle that may be 
desired. The interior works of the ball of the screw are electro- 
plated, so as to resist the action of the salt water.— Iritwyoo^ 
Mbion^ 
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THB HOODT LIGHTSHIP. 

Tms Lightship, novel in its construction, is the invention of 
Captain Moody, of York, who seems to have derived the idea of 
the form of his vessel from the star fish. The four rays or hows 
which proceed from the hody of the ship present a floating area 
of immense size, and give the Moody lightship advantages it is 
impossible to gain from an ordinary one. 

There is a circular central hold, from which proceed at right 
angles four equal rays. The extreme ends of these rays are not 
fine, like the bows of an ordinary ship, but round. The rays 
are covered by sloping sides, extending to the centre of the vessel, 
which finishes off by an outward curved bulwark, 4 ft. in height, 
so as to throw off the spray from the waves as they glide over 
the sides or run up the bows. The bottom of the lightship is 
flat^ or nearly so, until near the edge, when it is gradually sloped 
to lessen the resistance when moving through the water. The 
slip is built in watertight compartments or bulkheads, eight 
being diagonal, and running from the centre of the edge of each 
bow and the centre of each curve to join the ninth or circular 
bulkhead, which goes round the centre of the ship, connecting 
all the others. Over this central bulkhead is the upper deck. 
The light can be carried on a tower or mast, or upon an open 
column — light but strong — ^made of angle iron. This column 
rises from the centre of the ship, the weight being placed over 
the centre of gravity. 

There is ample room in the rays and in the centre of the ship 
for berths, and for all other purposes. The lightship would be 
at all times comparatively cby, as her form would deflect the 
waves, so that instead of shipping heavy seas in rough weather, 
like an ordinary ship, the waves would be defiected and glide 
under and over her rays. Large scupper holes are placed round 
her bulwarks to carry off all waste water. It is proposed to fit 
her up with sails or small hydraulic engines, so that she could 
be readily moved from place to place, or be under control and 
perfectly manageable should she from any cause break adrift, 
which is not very likely to happen. She will be steered by 
means of eight sluices, two at the end of each ray or bow, one 
on either side, but if propelled by sails, then a steering apparatus 
at the end of one of the rays. Her hawse pipes will be placed 
in the inner part of each curve, and in such a form that the cable 
can be always paid out in a line with the angle of the sides of 
the hull. The inventor proposes to moor her by means of three 
anchors in a triangular position. The advantages which this 
mode of mooring gives to the Moody lightship is very great 
indeed. 

The easiness with which the Moody lightship would ride has 

a still greater advantage, and that is it reduces the liability 

of her breaking adrift. An ordinary ship in a heavy sea is very 

liable to snap her cable, not so much from the constant strain 

c 
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as from the jerking strain every time she rises after a pltmge 
into the sea, but there would be no strain of this sort on the 
cables of the Moody lightship. In her case, the cables running 
£rom the central body of the ship, the four rays or bows are free 
to follow the motion of the waves. We understand the inventor 
has tested this by a small boat, 12 ft. from ray to ray, at South- 
end. This boat has no deck covering, yet, although she outrode 
the winter, she never took the slightest harm nor shipped a pint 
of water. — Abridged from the Mechanics* Magazine, 



TEE OSKAT WOLF BOdT. 

Thb dangerous pile of rocks lying off the Cornish coast known 
by the above name, and which was well described by the Prince 
of Wales on a recent occasion as having long been a terror to 
our sailors, is now about to be converted from, a source of peril 
into a beacon of warning. The rocks in question are situate 
about eight miles S.S.W. of the Iiand's End, and are in extent 
66 yards by 38. They are nearly covered at low water, and to 
add to their dangerous character the water immediately beside 
them ranges from 30 to 40 fathoms. Placed at the very c<»n- 
mencement of the Channel navigation, and their existence almost 
completely concealed, they have caused the loss of many strong 
ships and of many hundreds of gallant sailors. For nearly eight 
years the Trinity Board have been engaged in the erection of a 
lighthouse upon this dangerous point, but from the peculiar 
nature of the foundation the work has been arduous and pro- 
gress necessarily slow. The time available for working on each 
tide has been reckoned by minutes, and in the whole eight years 
the greatest number of hours during which workmen could land 
has been 313 in one year, but in some years that number has 
been as low as 83. The difficulty of the undertaking may be 
inferred from the tediousness of its progress, but patient industry, 
fostered by a sense of the importance of the object in view, has 
been rewarded by the completion of what will hereafter be 
recognized as an inestimable boon to all navigators of the British 
Channel. In July the last stone of the lighthouse which now 
surmounts the Wolf Rock was laid by Sir F. Arrow, the Deputy- 
Master of the Trinity House, who followed up his formal task 
by a brief expression of thankfulness for the completion of a 
great work, under unfavourable circumstances, without loss of 
life or serious accident. The lighthouse tower is built of solid 
granite, ai;d stands 110 ft. above the high-water level. The 
lantern and lens have yet to be fitted, but it is hoped that these 
works will speedily be completed, so that the Wolf Rock may- 
no longer be dreaded by the homeward-bound sailor as a hidden 
peril, but be looked for as a guiding beacon to his welcome home. 
— Times, 
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CONDSNSBB FOB STKAM-ENOIinSS. 

A MBW claimant has appeared to the invention of a species of 
condenser for steam-engines lately bronght before the Institution 
of Engineers in Scotland, by Mr. Morton, in which the air-pump 
is discarded, and the condensing water is forced out of the engine 
by the energy of the escaping steam, as in Giffiird's injector for 
feeding boilers. High-pressure steam will escape into the atmos- 
phere and low-pressure steam will escape into a vacuum with 
about the speed of a cannon-ball. But, as the steam is all the 
while water, it is easy, by cooling it, to translate it into a very 
small jet of water moving with a veiy great velocity, which jet, 
if maae to pass through other water, will carry some of that 
water with it, and produce a somewhat larger jet of less velocity 
than at first, but yet of a velocity so great that, if it be di- 
rected against a small hole in a boiler, it will overpower the 
issuing steam and enter the boiler ; and in the instrument called 
€hi£&rd's ii\jector this is the way in which the supply of water to 
the boiler is kept up. The same expedient has been applied in 
many cases in substitution of pumps. But it is wasteful. In 
the case of condensing engines, however, where a large quantity 
of steam has to be condensed, whether a pump is used or not, it 
was an obvious expedient to employ this steam in an injector ; 
and this is what Mr. Morton has done, but without any prospect 
of sensible superiority in the performance of the engine. By a 
subsequent communication to the Institution it appears that the 
merit of this innovation is claimed by Mr. Barclay, of Kilmarnock, 
who patented it several years ago. — lUustrated London News. 

HBATED AIB-BNOnniS. 

Mb. Ericsson, a Swede, resident in New York, has long been 
known for his endeavours to improve the steam-engine, and to 
construct an engine in which Heated Air should be the moving 
power. Within certain limits he has been successful, and many 
air-engines from two to four horse power are now at work in the 
States. Since then, Mr. Ericsson has turned his attention to the 
grand question of utilising the sun's rays ; and he states that he 
has devised apparatus by which the heat may be concentrated 
and used for steam or air-engines. In other words, the solar ra- 
diation accumulated on a space 10 fe*>t square and perpendicular 
to the sun's rays will develop somewhat more than one horse 
power. Hence the sunshine that falls on the roofs of Philadelphia 
would keep going 6,000 steam-engines of twenty-horse power 
each ; and with this as a datum any one may calculate the amount 
of heat power which any given area of die earth's surface would 
represent while lit by the sun. And the calculation might be 
applied even to the sun, for, according to Mr. Ericsson, 10 square 
feet of the sun's surface emit heat enough to run an engine of 
45*984 horse power. After this, it is clear that all those gloomy 
forebodings about the exhaustion of our coal may be entirely 
dismissed.— ^^^^^"^- ^ ^ 
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CBNTBIFUOAL MACHHrB. 

Thb Centrifugal Machine has been applied with great success 
in France to the extraction of the juice of grapes and apples for 
wine and cider making. It is found to get out considerably more 
juice, and to be much more rapid in its action. It did, with 
grapes, for example, in two hours more work than the press did 
in seventeen hours, with this advantage, that all the juice was of 
the same quality, while, with the press, it is found that it is only 
the first runnings which will make wine of the best quality, the 
long contact of the rest with the skins and stalks rendering it 
fit only for wines of inferior quality. In the case of cider, the 
use of the machines seems equally advantageous, much less juice 
being left in the marc, and the extraction being effected with 
great rapidity. The amount of force required to give a machine 
of the necessary size a thousand turns a minute, does not exceed 
that of a three-horse engine. 



1 week's WOBK in BIBMINaHiJC. 

A Week's Work in Birmingham in its aggregate results is some- 
thing wonderful. It comprises the fabrication of fourteen millions 
of pens, six thousand bedsteads, seven thousand guns, three 
hundred millions of cut nails, one hundred millions of buttons, 
one thousand saddles, five millions of copper or bronze coins, 
twenty thousand pairs of spectacles, six tons of papier-mach^ ware, 
30,000/. worth of jewellery, four thousand miles of iron and steel 
wire, ten tons of pins, five tons of hairpins, hooks and eyes, and 
eyelets, one hundred and thirty thousand gross of wood screws, 
five hundred tons of nuts, screw-baits, spikes, and rivets, fifty 
tons of wrought-iron hinges, three hundred and fifty miles' length 
of wax for vestas, forty tons of refined metal, forty tons of G-erman 
silver, one thousand dozens offenders, three thousand five hundred 
bellows, a thousand roasting jacks, one hundred and fifty sewing 
machines, eight hundred tons of brass and copper wares, besides 
an almost endless multitude of miscellaneous articles, of which 
no statistics can be given, but which, like those enumerated, find 
employment for hundreds and thousands of busy hands, and are 
destined to supply the manifold wants of humanity from China 
to Peru. — Engineer, 

hoboan's patent anchor. 
The novelty of this Anchor is that it takes the ground with. 
both fiukes instead of with one, as in the ordinary anchor. The 
arms are made to move swivel-like on the shank, so that the 
palms are always certain to take hold of the ground in what- 
ever direction the anchor may fall on the bottom, or in what- 
ever direction the strain may be on the cable. The stock and 
the fiukes lying both in the same line, it is impossible for the 
pea of the anchor to penetrate the ship's side when entering 
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dock or coming in contact with the pier-heads, as was lately 
the case with the Clydesdale and the John Bull at Liverpool. 
It can be used as well without the stock as with, so that if the 
stock be broken (an occurrence not infrequent) the biting or 
holding qualities would not be impaired, and both flukes being 
down, the anchor in shallow water could not damage the ship*8 
bottom in the case of overriding the anchor or grounding. All 
the parts are made in separate pieces, can be conveniently 
stowed away, and readily put together when required. 

Another important advantage in this anchor is that the 
several parts are put together without a ** weld." The shank 
is in one piece, having an oval cotter hole punched through it at 
one end, to which are fastened the two straps, between which 
"swivels" the "gab strap," and between which again swivel 
the arms and flukes at right angles, each piece being made 
without " welds," the whole being riveted or attached by the 
cotters and bolts. 

The extraordinary strength of this anchor has been proved 
at the Mersey Docks and Harbour Board's Testing Works, 
Birkenhead, where it withstood the strain of 345 per cent, 
above Admiralty proof without breaking. — Abridged from the 
Mechanic^ Magcusine, ______ 

NBW BBIDQB AT NIAOASA. 

Thb New Suspension Bridge which spans the Niagara Biver a 
short distance below the cataract has been completed so far that 
it is passable by foot passengers. The structure, though not so 
massive and capacious as that built a mile and a half below, is 
at once an object of marked interest. The width and depth of 
the chasm at this point rendered the construction of this work 
quite difficult, and makes it an object of attraction as a scien- 
tific achievement in the ar^ of engineering. The dimensions of 
the bridge, as recorded in the Bujfalo ExpresSj are : — ^The span 
ftom rock to rock is 1,190 ft. ; the span between the centres of 
the towers is 1,268 ft. The length of the suspended platform is 
1,240 ft. Height above the surface of the river, 190 ft. The 
length of the central portion resting on cables is 635 ft. The 
length of the platform supported by stays and cables is 605 ft. 
The deflection of cables at the centre— in summer, 91 ft., 
and in winter, 88 ft., making tlie rise and fall of the bridge from 
changes of temperature, 3 ft. The length of the cables between 
the points of suspension in medium temperature is 1,286 ft. 
The length of the cables between anchorages is 1,828 ft. Length 
of cables and anchors, 1,888 ft. Height of towers above rock 
on Canada side, 105 ft., and on American side, 100 ft. Base of 
towers, 28 ft. square, and top, 4 ft. square. The surface of the 
rock on the American side is 5 ft. above that on the Canada side. 
The height of the roadway above the rock on both sides is 7i ft. 
The depth of the anchor pits below the surface of the ground is 
18 fb , and the length of the anchor chains under the ground is 
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30 ft. The anchors are set in solid rock on the Canada side, 
and in masonry on the American side. The width of the road- 
way between the parapets is 10 ft., depth of side truss, Q^fL, 
and height of parapet above floor, 4^ ft. The bridge is sup- 
ported by two cables, composed of two wire ropes each, which 
contain respectively 133 No. 9 wires. The weight of these wire 
ropes per lineal foot is 9 lb., and the diameter of the cable is 7 in. 
The total weight of the suspended portion of the cable is 82 
tons net. There are 48 stays weighing 15 tons net. There are 
62 guys connected with the bridge. The aggregate breaking 
strain of the cMe is 1,680 tons net, and that of the stays 1,320 
tons net, making the total supporting strength of the cables and 
stays 3,000 tons. The number of suspenders used is 480, with 
an aggregate strength of 4,800 tons. The weight of the sus- 
pended roadway, including weight of cables and stays, is 250 
tons. The ordinary working load is 50 tons, and the maximum 
load is 100 tons; permanent and transitory load, 350 tons. 
The towers, when completed, will be covered with wood and cor- 
rugated iron, and in point of architectural beauty will be highly 
ornate, imparting to each terminus of the bridge an air of ele- 
gance and substantialness, and rendering the whole an attraction 
among the beauties and wonders of that interesting locality. 
On the opening of another season, when the roadway will be 
completed, it will be available for carriages. 



MOVfNO A HOUSE. 

The process of removing bodily the boatman's house on Ca- 
Tersham Bridge has been successfully accomplished, under the 
superintendence of Mr. Neat, who is managing the works on 
behalf of Messrs. Head & Co., the contractors ; and to those 
who merely saw the conclusion of the process it did not appear 
such a formidable undertaking as might have been imagined. 
An inspection of the necessary preliminary operations, however, 
dispelled this idea. The house, which was nearly square, with 
four rooms on the ground floor, and two stories above, was first 
of all underpinned ; but an additional difficulty had to be over^ 
come from the circumstance that the bridge itself had been 
made use of as the foundation for the front of the house, and 
it was therefore necessary to support the upper rooms with a 
number of upright timbers. A strong piece of timber, extend- 
ing from front to back, and side to side, was then adjusted 
under each wall, the framework, when completed, forming a 
square divided into four compartments. The timbers trom £ront 
to back were protected at bottom by a partial couting of iron ; 
under these were laid similar timbers, protected likewise with 
strips of iron, but only on the upper surface, and between the 
two were placed, at intervals of about 6 in., some small iron 
rollers, 1 in. or so in diameter. The building itself was fastened 
together beyond the possibility of slipping by strong bars of 
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iron, and the bottom framework was securelj fixed by diagonal 
timbers. Everything being ready, some hydraulic engines were 
tried, bnt were not quite in working order, and recourse was 
then had to three "screwjacks" placed against the wooden frame- 
work opposite to each of the sliding timbers, with the buttress 
of the bridge as a fulcrum. Each "jack" was worked by two 
men, and ahnost imperceptibly the building commenced its re- 
treat without the slightest sign of assistance. The rate of moTe- 
ment was about 6 in. in four or five minutes, but as the "jacks " 
were worked out they had to be removed, and the intervening 
space filled with blocks of wood, when the screw was again put 
on, and this was repeated until the building reached the destined 
spot. The whole operation of moving, from its commencement, 
occupied about two hours and a half, the distance traversed 
being 8 ft.— ^trtWcr. ^__^ 



HTDBAULIC i 

Thbss cements, M. E. Eremy says, are produced, as Vicat 
established, by the calcination of argillaceous limestones. It is 
generally admitted that the result from the action of lime on 
clay is three salts — silicate of lime, silicate of alumina and lime, 
and aluminate of lime, which become hydrated on addition of 
water, and so form cements. M. Frem/s researches have been 
made with a view to putting these theories of hydraulicity to 
the test. In his first memoir, he demonstrates tiiat the theory 
of hydraulicity founded on hydration does not apply to all the 
bodies formed during the action of lime on clay. By producing 
silicates of lime and silicates of alumina and lime under the 
most different conditions, he proved that these salts never 
hydrate nor solidify in contact with water unless they contain 
some free lime. Following up the five experiments of MM. 
Bivot and Chatonay, he has demonstrated that of all the bodies 
which result from the calcination of an argillaceous limestone, 
flJuminate of lime is the only one which has the power of solidi- 
fying and forming a hydrate under the influence of water. In 
the memoir now before the Academy he expresses the foUowing 
opinion: — "The 'setting' of an hydraulic cement is always 
due to a pouzzolanic phenomenon: consequently an hydraulic 
cement should always be formed of two different parts, the 
pouzzola and ihe lime bases." — Scientific Opinion, 
. The Engineer observes : — The cause of the setting of Hy- 
draulic Cements has as yet not been altogether satisfactorily 
explained. Whilst Fuchs and Pettenkofer hold that in pre- 
sence of water, clay and lime form a hydrated silicate, and 
Pettenkofer ascribes the dead-burning of cement to the produc- 
tion of a silicate in the dry way, Winkler and others believe 
that during the burning of a cement an actual combination 
takes place, and that the bodies in question set with water, as 
burnt gypsum does. Winkler believed himself able to assign 
formulae to these compounds, but Feichtinger's researches have 



d by Google 



40 THE rPAS^BOOK OP PACTS. 

rendered this improbable. Two coDtributions to the literature 
of this subject have recently been published on the Continent 
by Schulatschenko and by Fremy, and below is given a jtrScis 
of the result of their inyestigations. The impossibility of 
isolating the silicates in a cement for investigation led Schulat- 
schenko to choose the synthetical method for his inquiry. He 
repeated the experiment of Fuchs, of mixing 100 parts of pure 
silicic acid, obtained from water glass, with 50 parts of b'me 
under water, and found that the mass soon set. Such another 
mixture was raised to a bright red heat, and when subsequently 
treated with water in like manner, also became hard. That a 
chemical combination had taken place in the latter case was 
shown by the comportment of pouuded quartz with lime. By 
heating these bodies together a silicate was formed, for from 
the ignited mass acids separated gelatinous silica. In the 
second experiment, therefore, the hardening of the cement must 
be due to the formation of a hydrate. In a third case a similar 
mixture was heated till it fused, and the powdered product, 
when placed in water, did not set. From these observations 
Schulatschenko concludes: (1.) That hardening of cement oc- 
curs not only when the silicate is produced in the wet way, but 
likewise when it is formed by the dry method. (2.) That Pet- 
tenkofer's view, that a silicate formed by the dry way does not 
set, is not supported by experiment. And (3.^ That the dead- 
burning of cements is to be referred to physical causes. 



TUBKISH CEMENT. 

The following is a Turkish recipe for a Cement used to fasten 
diamonds and other precious stones to metallic surfaces, and 
which is said to be capable of strongly uniting surfaces of 
polished steel, even when exposed to moisture. It is as fol- 
lows : — ^Dissolve five or six bits of gum mastic, each the size of 
a large pea, in as much spirits of wine as will suffice to render it 
liquid In another vessel, dissolve in brandy, as much isinglass, 
previously softened in water, as will make a 2 oz. phial of strong 
glue, adding two small bits of gum ammoniac, which must be 
rubbed until dissolved. Then mix the whole with heat. Keep 
in a phial closely stopped. When it is to be used, set the phial 
in boUing water. 



Accounts are given of the healing properties of a New Oil, 
which is made from the yolks of eggs, and is said to be much 
employed by the German colonists of South Kussia as a means 
of curing cuts, bruises, scratches, &c. The eggs are boiled 
hard, the yolks removed and crushed, and then placed over a 
fire and stirred carefully till the whole substance is on the 
point of catching fire, when the oil separates and may be poured 
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off. Hen-eggs are considered the best, and nearly two tea- 
spoonfuls of oil may be gained from a single yolk. 



BEET-SUGAB FABMIKO. 

Mb. Duncan, of Mincing Lane, seconded by Suffolk farmers, 
who engage to grow and supply him with the white Pilesian 
beet— the kind most approved for its sugar-growing qualities — 
has, at a cost of 6,000^., erected works and machinery at 
liBvenham for the extraction of the sugar. 

The late period at which, with every exertion, it was found 
possible to complete the works and machinery has necessarily 
postponed the cominencement of the working to the time when, 
m ordinary circumstances, it should have come to a conclusion. 
The roots have thus become more dry and fibrous, and the 
extraction of the sugar consequently proves more difficult. The 
yield of sugar is thus less than it should be, while the squeezed 
pulp, which is returned to the farmer for feeding his cattle, is 
richer in sugar. The extraordinary drought of the season 
diminished the weight which the crop would otherwise have 
yielded. As a matter of profit the result this season is not pro- 
fitable. But enough has been done to satisfy the parties imme- 
diately interested in the experiment that there is nothing in 
the soil and climate of that part of England to prevent sugar-beet 
culture and manufactu^je being carried out with the same success 
as on the sugar farms of Belgium and the north of France. Mr. 
Duncan has received 800 tons of sugar-beet from the farmers, 
the growth of 1868, for which he has paid at the rate of 20*. 
a ton. He has entered into engagement to pay the same price 
this year, and with a favourable season expects to receive 4,000 
tons. His works, when fully employed, are capable of using up 
60 tons a day, and at this rate would complete 6,000 tons in 100 
days working from the end of September, within which time, 
before the roots become dry, the largest yield of sugar is most 
easily obtained. 

Besides the experiment at Lavenham, Mr. Duncan last spring 
distributed seed in various parts of the country with the view of 
testing by analysis the sugar-yielding qualities of different dis- 
tricts and soils. Forty-two specimens, all from different farms 
in England, and nine from Scotland, have been analysed by Dr. 
Voelcker, in comparison with some roots from a Dutch sugar 
farm, also grown last year. The result shows in the English 
roots an average percentage of 9*61 of sugar, in the Scotch 9*73, 
and in the Dutch 9-0. The variation is very great, clearly 
showing that some soils are much more suitable for sugar grow- 
mg than others, and in certain cases the result would seem to be 
much influenced by the manure and treatment of the crop. One 
remarkable result of this experiment demands special notice. 
Of all the specimens analysed, that grown on the London sewage 
at Barking proved the highest in sugar-producing quality. Of 
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this specimen Br. Hoelcker states, *' Fearing a mistake might 
have been made I repeat/ed the analysis with closely agreeing 
results. The root marked * lodge/ taking all in all, was the best 
of all the roots you sent me. The larger white root from the 
same farm contained not quite half the amount of sugar which 
I found in the red. It was decayed in the centre, and probably 
overripe." It may well be asked, what are they doing with 
London sewage ? At an enormous cost to the ratepayers of the 
metropolis it has been carried to certain outfalls. Near one 
of these its fertilising effects have been for some years exhibited 
to wondering visitors. The most luxuriant crops of milk-pro- 
ducing grass, splendid fields of wheat, the rosiest and most 
gigantic strawberries, and now, last trial of all, the greatest 
sugar-yielding beet. Will none of these tempt the investment 
on our own fields of a small portion of that English capital 
which flows with such abundance to fertilise foreign lands ? 

To return to Sugar-beet. The analyses already given seem to 
prove that the general average of the specimens grown in this 
country can compete on equal terms with the root^ of France, 
Holland, and Belgium. In these countries sugar farming is 
every year extending. In France, 1868, the increase was 10 per 
cent The home-grown sugar has no protection against colonial 
or foreign. Its extending culture is a proof that it is an agri- 
cultural success ; and if we consider the possible diminution in 
the production of cane-sugar, which would certainly for a time 
follow the gradual or early abolition of slavery in Cuba, the in- 
troduction of sugar farming into this country may become an 
object of national importance, both as regards consumer and 
producer. When the price of sugar is low and that of corn hi^, 
as has been the case during the last three years, there is no in- 
ducement to either to take much interest in the subject. But if 
we are entering on a period of higher prices for sugar and lower 
prices for com, as seems very probable, the case will assume an 
altogether different aspect. In the ten years from 1857 to 1866 
the consumption of sugar per head in the United Kingdom 
increased from 28 lb. to 38 lb. Any serious change in the supply 
would now be at once felt by all classes of the community. The 
substitution in our agriculture of sugar-beet for mangold or 
peas, to such an extent as would furnish one-fourth of our 
present supply of sugar, would affect only one-fourth of the 
acreage now under these crops. And inasmuch as every con- 
stituent in the sugar-beet, except the sugar, is returned to the 
farm as cattle food, the actual loss could be easily replaced by 
cake or manure. — Abridged from the Times. 

The origin of the manufacture of Beet-root Sugar, now so ex- 
tensively carried on throughout France, Belgium, and the States 
of the ZoUverein, presents a striking instance of good educed 
from seeming evil. Scarcely, if at all, practised in Europe before 
the century opened, the manufacture sprang into importance as the 
result of the remarkable fiscal contest waged between Napoleon 
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and this country, which began with the celebrated Decree of 
Berlin in 1806. Besolved to isolate Great Britain entirely from 
the Continent — ^to place cea Anglais under the penalties of ex- 
communication from the brotherhood of nations — ^the Emperor 
sought to prohibit all commercial intercourse, even of the least 
direct kind, between England or her dependencies and any of 
the countries then under his control. The retaliatory Orders in 
Council of January, 1807, were the consequence, and the derange- 
ment and destruction of trade were rendered total — ^much to the 
profit of the smuggling fraternity, who now came into wonderful 
activity and importance — by repeated decrees and fiscal regula- 
tions effectually closing the Continent against the product of 
England and her colonies. — Chamber of Agriculture Jowmal. 



MBW T.TMB¥n.N AT INGLBTON. 

Jv the spring of 1 868, Messrs. Clark, Wilson, and Co. began 
to build an extensive Limekiln on the principle of a G-erman 
patent. As the works have been completed under the manage- 
ment of Mr. Bagnall, C.E., and just been brought into working 
order, a description of the Kiln is not without interest. The 
scene of operation, says the Leeds Mercury^ is one of unusual 
activity for this quiet neighbourhood. The kiln, which is built 
on a flat on the north side of a clear mountain stream, with 
millions of tons of limestone rock on its back, presents at a dis- 
tance, and especially from the railway bridge, a unique appearance. 
The kUn is oval, and measures in circumference 450 ft., being 
surrounded by a road for the use of carts. At the height of 4 ft. 
from this road, there is a platform all round the kiln 6^ ft. 
wide. From the platform there are fourteen arched openings 
into the chambers, for the purpose of taking in the stone and 
bringing out the lime. Each chamber, whi(Si is 9 ft. in height 
at the centre of the arch and 18 ft. wide on the floor, is capable 
of holding 100 tons of limestone, and as the stone is calculated 
to lose by burning two-fifths of its weight in carbonic acid and 
moisture, a chamber yields at one draw about 60 tons of lime. 
As it requires many days to convert the stone into lime, and 
three days to cool a chamber before it can be discharged, 60 
tons of lime is the amount produced per day. From the plat- 
form to the feeding chamber it is in perpendicular height 11 ft, 
but, as the wall slopes, it measures 14 ft. The feeding chamber 
extends over the whole of the fourteen lime chambers, and is 
150 ft. in length and 65 ft. in breadth. This chamber, which 
measures from the fioor to the ridge 14 ft., is covered over with 
a wooden roof, which cost £200. In this chamber, into which 
there are forty-one brick openings 6J ft. high by 5 ft. wide, 
there are 424 feeding-holes, through which, by the use of a small 
funnel and scoop, the fires are supplied with fuel. In the centre 
of this chamber are fourteen valves 2 ft 1 in. in diameter, con- 
nected with the chambers which surround a central chamber in 
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the kiln, called the smoke or carbonic acid chamber, through 
which the carbonic acid gas and moisture pass through a lung 
flue and escape from a brick chimney erected on the top of Meal 
Bank. As all the smoke is consumed, and the men who feed 
the fires are under cover, and haye only to use a wheelbarrow, a 
funnel, and a scoop in performing their labour, they can do it 
with much more cleanliness, comfort, and ease than on the old 
plan. About 600,000 building and firebricks, which cost about 
£1,000, have been used in the erection of the kiln. The kiln, 
the licence of the patentee, and necessary material for carrying 
on the works, have cost about £3,000. 



THAMES WATER. . 

The Royal Commission on Water Supply have made their 
Beport to Parliament, and the general conclusions of the Com- 
mission on the whole subject of the quality of the water from 
the Thames Basin are, that the Thames water has many good 
qualities which render it peculiarly suitable for the supply of 
the metropolis, and which give it, in some respects, a superiority 
over the soft waters usually obtained from high gathering 
grounds. When properly filtered, it is clear, bright, colourless, 
agreeable, and palatable, and the amount and nature of its saline 
constituents are considered by many to contribute to its general 
acceptability for drinking. It is well aerated, has good keeping 
qualities, and is unusually safe as regards action on lead and iron. 
Effective filtration is indispensable ; but the evidence shows this 
process to have hitherto been very imperfectly performed, but 
this will doubtlessly be improved by the general control, which is a 
novel one, and is specially recommended by the Commission . The 
results of analysis show the very remarkable and important fact 
that the Thames is *' chemically purer at Hampton Court (where 
the present supply is taken) than at any other part of its course." 



FLOATINQ MEADOWS. 

In the Atlantic Ocean, a little to the west of the Azores, 
there exists, as is well known, a space seven times larger than 
all Germany, according to Humboldt, completely covered with a 
dense mass of marine vegetation. Monsieur Jules Lnvini^re 
has proposed to the Soci^t^ d' Agriculture to make these floating 
meadows, as they are called, subservient to the purposes of agri- 
culture. His suggestion is that the ships occupied during the 
summer in cod-fishing should in other seasons be employed in 
conveying this abundant manure to the Azores, where an en- 
trep6t could be established, the weeds pressed and dried, and the 
mineral salts they contain extracted. Analysis has shown that 
these weeds possess the same fertilising properties as those 
already employed as manure on the British and French coasts. 
"Perhaps our own agriculturists may find it worth while to inquire 
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whether an inexhaustible stock of cheap manure has not, like 
guano, been here overlooked for centuries. — Builder, 



FUEL m I.0C0K0nTB8. 

ExFEBiMEMTs have been made on the London, Chatham, and 
Dover Railway with a view to the use of coal dust as fuel in 
locomotives instead of the usual lumps of cnal or coke distri- 
buted over a grate. The proposal to use coal dust as fuel instead 
of pieces of coal of the common size originated with Mr. Bourne, 
by whom the expedient was patented in 1857, and the use of the 
system, it is alleged, is attended with considerable econom^. In 
the ordinary system of burning coal much iincombined oxygen 
passes through the furnace, since only that portion enters into 
combination which comes into immediate contact with the burn- 
ing fuel, the incandescent surface of which is of moderate extent. 
By minutely dividing the fuel, however, and mingling it as dust 
wit!) the air, the ext^tnt of combining surface is great^ extended, 
and a much more perfect combustion is the result. — Illtistrated 
London News, 

LIQUID FUBL AS A SUBSTITUTE FOB GOAL. 

Mant are justly sceptical regarding the advantages which 
liquid fuel possesses as a steam-producing material for purposes 
of locomotion ; but few, if any, will now deny its valuable pro- 
perties as an agent for improving several manufactures, espe- 
cially those connected with iron shipbuilding. A sejies of 
experiments were made at Chatham to prove the capabilities of 
creosote in the process of plate bending, the results of which it 
may not be uninteresting to detail. Under ordinary circum- 
stances — that is, when coal is burnt — it may be premised, an 
armour-plate bending furnace requires to be lighted four or five 
hours before the plate to be operated upon is placed in it. One 
hour per inch of thickness representing the time occupied in 
heating the plate, it will be seen that if the experiment be made 
with a 6-inch plate, as in the case to which we are about to refer, 
10 or 1 1 hours would elapse between the time the furnace was 
lit and the time the plate was ready for bending. In the ex- 
periments made at Chatham, on the other hand, the furnace was 
lit with liquid fuel, and after an interval of an hour was suflBi- 
ciently heated for the reception of the plate. A 6-inch plate, 
7 feet 6 inches long and 3 feet wide, was then placed in the 
furnace, and after an hour and a half was heated so as to be 
ready for bending. The supply of vaporised creosote was afforded 
to the furnace referred to from a generator by six jets, which are 
introduce(J by small openings, a sufficient quantity of atmos- 
pheric air to support combustion being admitted at the same 
time. In the case of another fumnce for heating thinner plates, 
the liquid fuel, which was supplied by four jets, was drawn from 
the same generator as that mentioned in the case of the larger 
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furnace. The ayerage'tinie oocupied in heating half-inch plates 
by this means was seven minutes — 12 or Id minutes represent- 
ing the time required when the ordinary method is employed. 
The rapidity with which the plates are heated is not the only 
advantage i^orded by the system in which liquid fuel is used. 
The plates treated in the manner described were remarkably iree 
from scale, owing to the absence of the deteriorating action of 
the products of combustion as they exist in the case of the ordi- 
nary furnace. The 6-inch armour-plate mentioned above had 
been three times in the furnace in which it was bent, and still 
preserved a dean, smooth surface. The advantage presented in 
the case of thinner plates when heated by liquid fuel and bent 
double is that they do not crack, as is very often the case when 
ooal is the heat-producing agent. It is estimated that the saving 
effected by this means, by which deterioration is prevented, 
would amount to something like lOs. per ton of metal treated. 
The value of the System is also increased by the fact that in the 
process described the heat can be directed either to the whole 
or to a part of the plate, so that if it is necessary to bend only 
one end of it the heat can be applied to that particular portion. 
The rate at which the metal is heated can be accurately regu- 
lated either by increasing or diminishing the number of jets by 
which the liquid fael is supplied. — Times, 



PBTBOI^BTTM FUEL. 

At a meeting of the French Academy of Sciences, M. H. Sainte- 
Glaire Deville has summarised the description of his researches 
on Petroleum, undertaken at the Emperor^s expense. His re- 
sults show iMt the heavier and more viscous mineral oils 
are, the fitter they are for fuel. Their use in brick furnaces, he 
observes, is a problem already solved, the method consisting in 
letting out the oil from a reservoir through a stop-cock on a 
brick floor, placed behind a clay screen pierced with holes for 
the admission of the air intended for combustion. For this 
day screen, M. Sainte-Claire Deville substitutes a thick cast 
iron one. An apparatus of the kind described was placed on 
board the imperial yacht Puehla^ and was found to answer 
the purpose perfectly, being employed on a boiler producing 
steam enough for a 60-horse power engine. About May, 1868, 
M. Sainte-Claire Deville obtained permission to try his ftimace 
on an engine on the Strasbourg Eailway, where it was im- 
portant to reduce as much as possible the bulk of the apparatus, 
and to suppress brickwork, since the constant shaking of the 
engine would be apt to get it out of order. Another di£Sculty 
was the quantity of oil, enormous in regard to the small surface 
at disposiBil, to be consumed in order to produce steam to the 
amount of dOO-horse power. These difficulties were overcome 
by substituting cast iron for brick, and by artificially increasing 
the surface of evaporation, without enlarging the dimensions of 
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thA fireplace. Hence the apparatas intended for a locomotive 
simply consists in a fireplace so arranged as to present the 
largest possible surface to the action of heat. The sole of the 
furnace may be of copper, attached to the boiler, and inwardly 
kept moist with water. The grating is provided with a series 
of holes, through which the oil flows. This fuel gives no smoke, 
and does not emit sparks ; the consumption of oil, at the rate of 
60 kilometres per hour, was at the rate of 4*70 kilogrammes per 
kilometre. — MechaniM^ MagaHns, 



DBTmO OOBK. 

Ofbbatioks for Drying Com by hot air, whereby it is preserved 
from injury in wet seasons, and in all seasons is got quickly to 
market, have been carried out upon a considerable scale in 
America with much advantage. The use of drying-houses for 
saving both hay and com in wet seasons is an improvement 
fraught with important advantages to agriculture, and there is 
no doubt that the expedient will one day come into general use. 



FOTTS'S STSTBM OF VXMTILATION. 

Thb use o/a hollow cornice communicating with the exterior 
of a room to bring in fresh air or take out foul is not an un- 
known arrangement. We have used it ourselves on several 
occasions, and at intervals ranging over some years- Neverthe- 
less, the system patented by Mr. Potts is his own, and certainly 
deserves attention. In this the perforated cornice is formed 
into two passages, the one next the ceiling, and which conununi- 
cates by valves with the chimney or other flue, is for the vitiated 
air, and the lower one, open to tiie external atmosphere for fresh 
air. The latter is not perforated near the entrance, so as to 
give the air a direction along the channel. We have seen the 
cornice in the billiard-room, where it is found very serviceable. 
The size of the channels, of the perforations, and of the openings 
of entrance and exit must of course be apportioned to the size 
and purpose of the apartment. Mr. Potts forms the cornice of 
various materials: zinc, or sheet brass, usually; sometimes 
partly of plaster, especially where old cornices are to be con- 
verted. Some houses in Kew and some taverns in the City are 
being provided with these ventilating cornices, and there is little 
doubt that as the value and simplicity of the system become known, 
it will be more extensively adopted. — Mechaniai Magazine, 



COAL GAS HXTTMINATION. 

A PAPER has been communicated to the Institution of Civil 
Engineers, on " Experiments on the Standards of Comparison em- 
ployed for testing the Illuminating Power of Coal Gas," by Mr. 
T. *N. Kirkham. 
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It was observed that the standartls of comparison at present in 
use were known to be wanting in that uniformity of result neces- 
sary for determining with accuracy the difference in the inten- 
sities of two lights. But as the amount of the variation had 
never been clearly defined, the author had instituted a series of 
experiments for the purpose of ascertaining the extent of thesa 
differences. 

From these experiments the author belieyed it was evident 
that a more reliable method than that at present in use, for de- 
termining the correct illuminating power of the gas supplied to 
the public, was urgently needed; and he thought the following 
system would be found to give results approaching as nearly as 
practicable to a truthful estimate: — Let the illuminating power of 
the gas be determined by the aid of the present recognised pho- 
tometer, fitted with a Carcel lamp, burning oil of the same 
quality, and verified in the same manner, as that adopted by the 
municipality of Paris as a standard ; and let a sufficient number 
of experiments be made, so as to cover the errors that were 
known to exist, and the average of these be compared with the 
illuminating power, as shown by the jet photometer and the 
Duration test, and then the ** mean of comparison " might be 
taken as the illuminating power of the gas. 



ON OA8-BUBKBB8. 

Mb. Kibkham, of the Imperial Gas Company, has made a 
series of experiments on the Burners in common use, and has 
found as great variations in their illuminating power as those 
stated by the Gas Beferees. Too great prominence can hardly 
be given to the facts arrived at, for they concern all gas con- 
sumers, who are naturally anxious to get the full value of what 
they pay for, and they are of equal interest to the makers of 
burners, who may learn from the experiments the principles 
which must guide them in producing good burners. The varia- 
tions in the different kinds of burners extended, in round 
numbers, from fifteen candles to five candles for an equal con- 
sumption of gas. This lowest power was found in a fishtail 
burner, such as is in most common use ; and the faulty manu- 
facture of these is shown by the circumstance that burners of the 
same number, which ought, therefore, to give an equal light, 
varied in illuminating power from eleven candles to six candles 
for the same consumption of gas. In the end, perhaps, it may 
be found advisable to give consumers some guarantee for the 
proper construction of a gas burner, for it is dear that they are 
at present supplied with articles which rob them of half the 
yalue of the gas they pay for. — Mechanics' MagcLsine, 

UTILISATION OF SBWAGB. 

Dr. Paul has delivered to the British Association the Report 
of the Committee appointed on the joint recommendation of the 
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Economic, Mechanical, and Chemical Soctions, to collect practical 
iBformation upon the utilisatioD of aewage. lie described the 
measuree that had been adopted with this object, aod gave a brii'f 
reMimi of the reenlts shown by upwards of one hundred returns 
from yariouB local sewer authorities in the kincdom, and by very 
cojpious ofScial reports of the practices adopted in foreign coun- 
tries, which the committee had obtained through the liberal aid 
afforded to them by the Home Secretary, Mr. Bruce. He pointed 
out two chemical questions relating to the subject that require 
further investigation before any general measures could be pro- 
posed for dealing with town refuse in a manner adequate to 
meet sanitary requirements, and to admit of its value for agri- 
culture being realised without concurrent disadvantages. Thene 
were, firsts the determination of the composition of liquid town 
sewage, as it is now commonly* known, chiefly as regards the 
dilution, and the range of variation in this respect in different 
instances; secondly, the examination of the gaseous discharge 
from sewers, with the object of ascertaining whether, and to 
what extent, it may contain gases prejudicial to health. 



maxvtjlcturk of bxtxuct of xeat. 
Tkb following particulars of the manufacture of Liebig's Ex- 
tract of Meat at the Company's establinhment at Fray Bentos, 
Uruguay, South America, are &om the Buenos Ayres Standard : 
— The new factory is a building that covers about 20,000 sauare 
feet, and ia roofed in iron and glass. We first enter a large 
flagged hall, kept dark, cool, and extremely clean, where the 
meat is weighed and passed through apertures to the meat- 
cutting machines. We come to the beef-cutting hall, where are 
four powerful meat-cutters, specially designed by the company*8 
general manager, Mr. Geibert ; each machine can cut the meat 
of 200 bullocks per hour. The meat, being cut, is passed to 
'' digerators " made of wrought iron; each one holds about 
12,000 lbs. of beef; there are nine of these digerators, and three 
more have yet to be put up. Here the meat is digerated by high- 
pressure steam of 75 lbs. per square inch ; from this the liquid 
which contains the extract and the fat of the meat proceeds in tubes 
to a range of fat separators, of peculiar construction. Here the fat 
is separated in the ho^ state from the extract, as no time can be lost 
for cooling operations, otherwise decomposition would set in in a 
very short time. We proceed downstairs to an immense hall, 60 ft. 
high, where the fat separators are working ; below them is a 
range of five cast-iron clarifiers* 1,000 gallons each, worked by 
high-pressure steam through Hallet's tube system. Each clari- 
fier is provided with a very ingenious steam tap ; in the mon- 
strous darifiers the albumen and fibrine and phosphate of mag- 
nesia are separated. From hence the liquid extract is raised by 
means of air-pumps, driven by two 30-horse power engines up 
to two vessels about 20 ft. above the clarifiers ; from thence the 
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liquid runs to the other large evaporators. Now we ascend the 
staircase reaching the hall, where two immense sets of four 
vacuum apparatus are at work, evaporating the extract by a very 
low temperature ; here the liquid passes several filtering pro- 
cesses before being evaporated in vacuum. We now ascend some 
steps and enter the ready-making hall, separated by a wire gauze 
wall, and all windows, doors, &c., guarded by the same to exclude 
flies and dust. The ventilation is maintained by patent fans, 
and the place is extremely clean. Here are placed five ready- 
making pans, constructed of steel plates with a system of steel 
discs, revolving in the liquid extract. These five pans, by medium 
of discs, 100 in each pan, eflfect in one minute more than two 
millions square feet evaporating surface. Here concludes the 
manufacturing process. The extract is now withdrawn in large 
cans, and deposited for the following day. Ascending a few 
steps we enter the decrystallising and packing hall, where two 
large cast-iron tanks are placed, provided with hot water baths 
under their bottoms; in these tanks the extract is thrown in 
quantities of 10,000 lbs. at once, and here is decrystallised, and 
made a homogeneous mass, and of uniform quality. Now samples 
are taken and ansdysed by the chemist of the establishment, Dr. 
Seekamp, under whose charge, the chemical and technical opera- 
tions are performed. It may be mentioned that the company's 
butcher kills at the rate of eighty oxen per hour ; separating by 
a small double-edged knife the vertebrae, the animal drops down 
instantaneously on a waggon, and is conducted to a place where 
160 men are occupied dressing the meat for the factory, cutting 
each ox into six pieces ; 400 are being worked per day. 



PBESBBYATION OF M£AT. 

M. Gorges has invented a process, reported to the Soci6te 
d'Encouragement of Paris, which is as follows : — He first immerses 
the meat in a mixture consisting of 86 per cent, of water^ and 
the remainder glycerine, hydrochloric acid, and bisulphite of 
soda. When withdrawn from this bath, the pieces (which may 
be from four to a hundred pounds in weight) are dusted over 
with powdered bisulphite of soda, and closely packed in tinned- 
iron cases, and soldered down. The meat, it is said, will keep 
fresh and juicy for any length of time, and, when the cases are 
opened, the joints will look as though they had beftn cut only a 
quarter of an hour before. The flavour of sulphurous acid they 
will certainly possess can, we are told, be easily got rid of by 
washing them with vinegar and water, and leaving them in the 
air, to which they may be safely exposed for eight and forty 
hours. However inventors may differ as to the means they em- 
ploy^ they all agree in telling us that meat prepared by their pro- 
cesses in South America can be sold at a profit in London or Paris 
for 2id. or 3d. per lb. It is curious that no one seems to have 
thd courage to speculate with a cargo. — Mechanics' Magazine, 
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.. limited Company has been formed in Australia, called the 
Melbourne Meat Preserving Company. After considerable delay 
necessary for importing machinery and plant, and erecting build- 
ings — the factory — it commenced operations. Thirty-five thou- 
sand sheep have been slaughtered, and 54,000 canisters of meat 
and 190 tons of tallow have been shipped to the company's agents 
in London, while 50,000 more canisters were in process of being 
filled. Confident expectations seem to prevail tliat the meat, as 
reported on by the Duke of Edinburgh, will come into extensive 
use, especially for ships. Several additional companies were 
actively engaged in making consignments of preparations by 
various other processes, and boiling down for tallow was again 
being largely resorted to. It is estimated that there are 
45,000,000 sheep on the continent of Australia. In Melbourne 
fat sheep were selling at 4^. each for ewes, and 6s. to 7^. each for 
wethers. In the country districts of Victoria, good sound two- 
year-old ewes were sold with difficulty at 35. 6d., and fat wethers 
at 5*. — limes. 

FOBEION HAMS. 

Thbouoh the kindness of a Correspondent well known in 
botanical circles, we have had an opportunity of examining a 
remarkable specimen of prepared meat, stated to be a " portion 
of a Westphalian ham," sold in London for 16s. as an article of 
food. The slice is about one inch square and one-third of an 
inch in thickness, weighing considerably less than half an ounce. 
It could readily be swallowed at a single mouthful. From its 
odour ahd appearance, we should say that the only " smoking'' it 
has undergone is such as would be imparted by a few hours* im- 
mersion in a solution of creosote. At all events, the muscular 
fibres have a glistening, fresh, cameous look, their transparency 
strongly contrasting with thinly-scattered fat masses, with ten- 
dinous and aponeurotic fibres, and more especially with a num- 
ber of small cysts, most of which lay beneath the cut surface. 
These cyfits, of which we have removed no less than twenty with- 
out breaking up the slice, contain each of them a larva of the 
well-known pork tapeworm, better understood as the Cysticercus 
cdlidosa. On microscopic inspection the latter were found to be 
alive, their characteristic booklets, suckers, and corpuscles being 
all well formed. As we have probably not removed more than 
half the number of measle vesicles present in this precious morsel, 
it would be safe to say that the " mouthful," if swallowed in the 
condition in which we received it, would give rise to the forma- 
tion of more than thirty tapeworms in the intestinal canal of the 
person who ate it. That such meat should ever be sold in any 
'shape is simply disgusting. Fortunately, our English hams are 
free from these parasites. The small white chalky deposits 
which one often sees in them, are formed during the salting and 
smoking of the flesh. Their irregular form, with a size varying 
from that of a mere speck, to one, two, or more lines in length, 
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at once reveals their true character. Nevertheless, these soft 
secretions are often mistaken either for trichina capsules, or, 
more commonly, for degenerated and calcified measles. — Sritish 
Medical Journal. 

HOLMES* PATENT STONB-DBBSSINO MACHINE. 

This machine, which is an American invention, consists of a 
simple arrangement by which a block of stone can be made to 
txavel beneath a transverse bar, carrying either a series of chisels 
or a single knife. To this bar a kind of oscillatory motion is, 
imparted by a crank axle, so that the action of a workman's* 
hand and mallet is very exactly imitated, but with a speed and 
force that no workman can attain. Certain varieties of granite 
that have hitherto had no market value on account of their ex- 
treme hardness, the cost of dressing having exceeded the worth 
of the material, can be worked by the machine with the utmost 
facility. The ordinary process is first to subject the rough stone 
to the action of a row of chisels, separated by interspaces, so 
that the surface is grooved, and then to replace the chisels by a 
continuous blade, that reduces the grooved surface to one that is 
uniformly level. Two blocks of Portland stone were exhibited, 
measuring about 6 ft. in length by 21 in. in width and 14 in. in 
depth. One of these blocks had been dressed by hand by a 
skilful workman, who completed his task in 15 hours and a 
half The other was dressed by the machine in two hours only, 
and the machine-dressing was certainly superior in finish to that 
done by hand, with the single exception that an accidental notch 
in the blade displayed itself as a continuous ridge on one of the 
surfaces. The inventor considers that one-horse power should 
be used for each foot in width of the surface acted upon ; and, of 
the machines exhibited as above, one was worked by steam and 
one by hand. The latter could be turned easily by a single 
man. 

LBWTHWArTB's PATENT MAGNETIC STEEL SHARPENEB. 

A VERY excellent and simple instrument for giving an imme- 
diate and highly-finished edge to knives, razors, scissors, surgical 
and all other cutting instruments, is the invention of Mr. 
J. licwthwaite, of Museum Street, Bloomsbury, who is well 
known as the inventor and patentee of the celebrated railway 
ticket-printing machine. The sharpener owes its very peculiar 
properties to the introduction of the magnetic steel sand of 
Taraniki into its composition. — Mechanics* Magazine. 



WATCHMAKINQ BT MACHnTEBT. 

The result of the introduction of machinery into the watch- 
making trade is already to be seen in the comparatively low 
price at which that necessary article is to be obtained, but 
hitherto the great drawback has been that machinery was unable 
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to compete with hand-work in the extremely delicate manipula- 
tion of the watch. The difficulty has, however, been entirely 
obviated by an American invention, which has been purchased 
and improved upon by Mr. Edwin Streeter, of Conduit Street, 
which, with the exception of the hair-spring, makes every portion 
of the watch with a nicety scarcely to be surpassed. One of the 
chief advantages is that each part being made by a separate 
machine, can in the event of damage be supplied through the 
post to any part of the world. 



THE WHITBY JET TBADE. 

The local drawing class connected with the Whitby Mechanics 
Institute is doing much for the jet trade, and it has risen from 
six to between fifty and sixty lads who attend during the 
winter. The master is indefatigable, but he can only get them 
to a certain point, and a local correspondent wishes to know how 
they could obtain some models for the drawing class, or whether 
the Kensington Museum would aid them, there being no School 
of Art in the place. Designs in fruit, foliage, and flowers have 
been extensively used, but the material is rather fragile for 
Bome of the designs, and a desire for variety has led to other 
patterns being chosen, especially those allowing of greater 
solidity, and the best workmen are now imitating Koman cameos 
and antique gems in high relief. The material is becoming 
dearer than it was. There is in the town a very general wish 
to assist the workmen, and raise the manufacture in artistic, 
excellence ; but it is difficult to know in what wa^ this can be 
best promoted. At present it would probably be impracticable 
to establish in the town a permanent School of Art ; but it is 
worthy of consideration whether something might not be done 
to form a collection of models and such objects as are used 
in art-education, and to obtain occasionally the assistance of the 
living instructor ; not merely for the sake of the jet manufac- 
ture only, but also for the promotion of art in some other trades 
of importance in the town, and to improve the public taste. 
We shall be glad to receive any suggestions to these ends. — 
Builder, 

NEW INK. 

A German journal states that an excellent Black Ink may be 
made from elder-berries, by bruising them and placing them in 
a jar in a warm place for three days, filtering the juice, and 
adding to every twelve quarts of it 1 oz. of sulphate of iron and 
1 oz. of pyroligneous acid. 

NEW POWEB-LOOM. 

This Power-loom, for simplicity of construction, gives promise 
of a great change in the arrangement of the working parts of 
such machines. The loom is the patented invention of Mr. 
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Moore, of Manchester, and Mr. GadcL The loom in question 
has no crank shaft or tappet shaft, or their consequent wheels, 
all the motions being conveyed through one driving shaft, placed 
in the usual position of an ordinary crank shaft. The shaft 
revolves at one-half the ordinary speed — that is to say, the loom 
makes two picka during one revolution of the shaft, the cam 
causing the sley to perform two complete strokes daring one re- 
volution of the said cam. The cam is formed with a flange, the 
outer surface of which operates upon sai anti- friction bowl, re- 
volving on a pin fitted in bearings formed in the sley-sword, 
while the inner surface of the flange operates upon a second 
anti-friction bowl revolving upon a stud fixed to a drag link, the 
link oscillating to some extent around the centre of motion of the 
bowl as the cam revolves, in order that the bowl may accommo- 
date itself to the movements of the cam. As the cam revolver, 
the bowls are acted upon alternately, and the sley is caused to 
vibrate, moving forwards to beat up the weft when the one bowl 
is acted upon, and backwards to admit of the passage of the 
shuttle when the other bowl is acted upon, the form of cam being 
such as will impart a movement to the sley similar to the move- 
ment which would be imparted thereto by a crank and connect- 
ing rod acting in the oixiinary manner. The picking shaft is 
actuated by a tappet fixed upon the shaft, the tappet acting on 
the arm of the picking shaft, a corresponding arrangement being 
employed at the other end of the loom. The healds are actuated 
by levers, a vibrating motion being imparted to them by means 
of eccentrics mounted on the shaft. Attached to the loom is a 
new arrangement for putting the requisite dragon the yam beam 
without the ufce of levers and weights, with a very simple letting- 
back motion — ^worthy of notice, as it is a cheap substitute for the 
heavy and cumbrous levers and weights ordinarily used. As the 
patentees state that the cost of one of their looms, including 
royalty, is at least 10 per cent, less than the cost of looms similar 
in reed space and strength hitherto and now being made, it be- 
comes a matter of interest to machinists and manufacturers to 
give care and attention to this hew loom, and to decide whether 
a radical change in loom construction, such as that here shown, 
is henceforth to obtain. — Mechanics^ Magazine, 



DTEINa AND PRINTINO. 

At the present time, sumach is much used in dyeing and 
printing, in order to cause other dyes to take better on the fabrics 
or fibres of materials to be dyed or printed. According to an in- 
vention lately patented by Mr. J. L. Norton, of La Belle Sauvage 
Yard, Ludgate Hill (whose name is well known in connection 
Vith the Abyssinian Tube Well), an extract of the bark of the 
hemlock tree is substituted for the sumach, the desired result 
being thus more effectually and economically attained. 
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THB LAKGEST HOPE IN THE WORLD. 

It is, perhaps, hazardous to say of anything that this is the 
largest specimen of its kind in the world. But we (Birmiiigham 
Daily Post) may fairly say this of an enormous rope just mado 
"by our townsmen, Messrs. John and Edwin "Wright, Universe 
"Works, Garrison Street, so widely known by their share in the 
production of all the principal ocean telegraph cables, including 
the new French Atlantic Cable, now in course of construction. 
We hare more than once had occasion to mention Messrs. 
"Wright's extraordinary performances in rope making ; but this 
latest one is so extraordinary as to merit special commemoration. 
The rope, whi<^ is intended for shipment abroad, is 11, 000 yards 
long, measures 6^ in. in circumference, and weighs over 60 tons. 
These figures are enough to take one's breath away ; but when 
we come to see how the monster is built up, there is cause for 
still greater surprise. The rope (made of Messrs. Webster and 
Horsfall's patent charcoal wire, laid round a hemp centre) con- 
sists of six strands, with ten wires in each strand. Each wire 
measures 12,160 yards, so that the entire length of the wire 
reaches the enormous total of 726,000 yards, or 412J miles. To 
this has to be added the length of yam used for the centre — 
namely, twenty-seven threads, made from Petersburg hemp, each 
thread measuring 15,000 yards, and giving a total length of 
406,000 yards, or about 230 miles. Adding together the wire 
and yam, we have a grand total of 1,131,000 yards, or 635 miles 
of material — all going to make up a monster wire and hemp rope 
a little under 6 miles long. Such a rope certainly has never yet 
been made; and we doubt whether, excepting in Birmingham, 
such a one could be made. As it lies in vast coils in Messrs. 
Wright's machine-room, it looks like a miniature Atlantic cable, 
mxdtiplied by five times the cable thickness. Of course such a 
I'ope will bear an enormous strain, and its capacity in this respect 
is increased by the perfection of the machinery employed in the 
manufacture, giving the strands an exactly uniform " lay," and 
imparting the regularity and the precise angle of " twist," which 
experience proves to possess the greatest resisting and holding 
strength. 

CURBYINO AND DRESSING LEATHER. 

Hitherto, in Currying and Dressing Leather, it has been usual 
to employ neatsfoot oil or cod or fish oil, together with tallow. 
According to an invention lately patented by Messrs. Vanner and 
Prest, of G-reat St. Helens, London, the residuum oil obtained 
w^en distilling petroleum is employed for this purpose. When 
the residuum oil is of a specific gravity of about -880, which is 
about the specific gravity of the oil as now usually manufactured, 
it is used with tallow in the proportion of 14 lb. of oil to 16 lb. of 
tallow. By thus using the residuum oil in place of fish and 
other oils hitherto employed in currying and dressing leather, it 
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•will be found that the oil so combines "with the tallow as to carrj 
it almost wholly into the skin, and so forms a good stuffing, and 
also that it gives greater elasticity and more permanent weight 
to the skin than any oil now in use ; it also renders the leather 
more impervious to water and less liable to decay or gum. The 
inventors employ the residuum oil obtained when distilling pe- 
troleum by the aid of a partial vacuum in a still heated by an 
internal steam coil. A mixture, consisting of fourteen parts of 
the residuum oil to sixteen parts of tallow, with two to three 
parts of cod oil added, to make the mixture more fluid, that it 
may work easier, will be found very suitable for dressing leather, 
or in cold weather less tallow might be employed. When using 
a stuffing composed of vacuum oil and tallow and cod oil, as 
above descnbed, care should be taken in regard to the amount 
of stuffing used, for if too much is applied it will strike through, 
and make the grain of the leather dark. A currier will readily 
judge the amount necessary to apply if he bears in mind that the 
residuum oil so combines with the tallow as to carry it almost 
wholly into the skin. — Mechanic^ Magazine, 



NEW USES FOB OLD SHOES. 

Old Shoes are not altogether wasted, but they have been put to 
a new use by M. Guyot. He cuts them up into thin shreds, and 
treats these with chloride of sulphur. Under this treatment, the 
shreds at first swell up and then become friable and brittle. 
"When this stage is arrived at, they are washed, dried, and ground 
to a fine powder, which we are told is of a grey-rose colour. This 
is mixed with some gummy or glutinous matter, and the mass is 
pressed into moulds to form combs, buttons, knife-handles, and 
such like articles. During the treatment with chloride of sul- 
phur, it must be mentioned that the vapour of hydrochloric acid 
is given off, which, on hygienic grounds, requires to be condensed. 
Then when the shreds arrive at the brittle state, it is necessary 
to remove the excess of chloride of sulphur, and we imagine sul- 
phur also. This is done by washing with sulphide of carbon, 
the recovery of which demands precaution. Taking all things 
into consideration, we doubt whether M. Guyot can make much 
profit by his process for converting old shoes into combs ; al- 
though, by putting on the head what was once on the feet, he 
may, in one sense, be said to make both ends meet. — Mechanics^ 
Magazine. 

KITBO-GLTCEEINB EXPLOSION. 

It appears that about four tons of Nitro-Glycerine formed part 
of a cargo from Messrs. Nobel and Co., of Hamburg, to Carnarvon, 
consigned to their agents in Carnarvonshire. The ship was 
moored in the river Menai, and a portion of the explosive oil 
having been placed in the Llanddwyn magazine, the rest was 
brought in lighters and placed on the quay in Carnarvon. After 
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waiting for some hours "without the carts which were to have 
carried the nitro-glycerine to the mines having arrived, other men 
— ^who are stated to have been used to removing the material — 
with two carts, were engaged. These left about 4 o'clock in the 
afternoon, with a portion of the nitro-glycerine, for Grlyn- 
rhonwy quarry, in the vale of Llanberis. The two carts appear 
to have been of the most ordinary kind, and without springs, or 
any other means of absorbing the sharp jolts a rough road would 
inevitably cause. The carters proceeded through the village of 
Owm-y-glo, where they had stopped to refresh themselves, and 
while still within sight of the loungers, the terrific explosion 
took place, which scattered death and destruction around. The 
details of scattered atoms of flesh, and fragments of the carts, 
are sickening, and may well be passed by; but to show the 
violence of the shock, we may mention that two holes of over 
7 ft. in diameter and depth, and about a horse's length apart, 
clearly indicated the fatal spot. The catastrophe occurred exactly 
where the diversion of a new road lately made by the Llanberis 
and Carnarvon Kailway joins the old road, about 400 yards 
beyond the centre of Cwm-y-glo village, five miles and a half 
from Carnarvon, and 300 yards from Pont KhyddaUt, the bridge 
that spans the narrow water uniting the upper and lower lakes of 
Llanberis. 

Such, in brief, are the particulars of the explosion ; the results 
were death to nearly a dozen persons, and serious injury to a 
great number more, besides a large destruction of property. A 
coroner's inquest was of course held, and a verdict of " accidental 
death " was returned. From this verdict we entirely dissent, as 
it is dear that the explosion was the result of sheer carelessness. 
The tins of nitro-glycerine were packed with straw in wooden 
cases, and placed for transport, over a rough mountain road, in a 
common tumbrel. Thus, no precautions whatever were taken by 
the carriers to counteract the concussive effects of jolting upon 
this dangerous material. If no decent carts were to be had, or 
if there was no such thing as sand at hand wherein to bed the 
cases, they ought never to have been allowed to leave the quay. 
There is another and well known alternative with which, we 
should think, those in charge of the deadly material ought to be 
familiar, and that is to mix the nitro-glycerine with methyllated 
spirit, which renders it perfectly harmless. Some one or other 
of these preventive measures certainly ought to have been taken. 
As, however, we cannot find that any precautions whatever were 
adopted, we attribute the explosion not to " accident," but to gross 
and culpable negligence. 

But we go still farther, and say that an explosion — even an 
accidental one — of nitro-glycerine, ought never to occur at all, 
for the simple reason that it ought never to be used. We know 
its value to our miners, and should .therefore hesitate to cry it 
down utterly, did we not also know that there is an equally 
efficient, but infinitely safer, material which ought to supersede 
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it. "We allude to dyDamite, which is simply nitro- glycerine in- 
corporated with sand, and by this means rendered harmless under 
eveiy condition except that of bein^ fired with a percussion fuze. 
Ordinary fire simply burns it quietly up, concussion will not 
affect it at all ; but ignite it with a percussion fuze, and all its 
resistless energy is instantly developed. "We speak from expe- 
rience in this matter, having been present at a series of crucial 
experiments which took place about a year since. This substance 
is also the invention of Mr. Nobel, and we wonder that he can 
sell an ounce of nitro-glycerine, when a practically safe substance, 
giving equal effect, is to be had. But a few shillings a ton in 
favour of the dangeroos commodity may be at the bottom of the 
matter, and this often makes all the difference in the world with 
some people, who are willing to accept any risk provided they 
can pocket a few pence by it. "We are aware that there are rules 
and regulations with respect to the storage and transport of 
nitro-glycerine. All we can say is, that if they were observed 
on the present occasion, they are wretchedly inadequate for the 
purpose, and should be revised at once. — Abridged from the 
Mechanics^ Magazine, 

NEW SXFL06ITB. 

The recent disastrous explosion in Paris in a manufactory for 
the preparation of picrate of potassium, coupled with the fact that 
there are many other such establishments in which the accident 
may any day recur, gives a peculiar interest to details simply 
chemical in their nature. The picrate of potassium is the po- 
tassium salt of an acid to which the names tnnitrophenol, trini- 
trocarbolic acid, picric acid, carbazotic acid, picranisic acid, 
chrysolepic acid, &c., have been given. The acid, a frequent 
product of the action of nitric acid on organic substances, was 
discovered by Hausmann in 1788 ; has been the subject of inves- 
tigation by Liebig, Dumas, and Laurent ; and was first accu- 
rately described by the last-named chemist, who proved it to be 
carbolic acid in which three atoms of hydrogen have been re- 
placed by three atoms of the group N02. This constitution at 
once explains the explosive character of the acid and of its salts. 
It will be seen that the oxygen, of which there is a large quantity, 
is nearly all combined with nitrogen. Now, compounds of oxygen 
and nitrogen are very easily decomposed, especially in the presence 
of substances having a powerful attraction for oxygen, such as 
carbon and nitrogen. Gunpowder, for example, is a mixture of 
a substance containing oxygen united to nitrogen (saltpetre), and 
a substance having a strong attraction for oxygen (charcoal) ; 
while in gun-cotton, nitro-glycerine, picric acid, and the picrates 
we have tibe two united in one compound. Stored up in all these 
substances is a potential energy which betrays its presence by 
explosion when the oxygen leaves the nitrogen to unite with the 
carbon and hydrogen. The picrates differ a good deal as to the 
rapidity and violence of this decomposition ; the picrates of 
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mercniy, silver, and copper on the one. hand burning quickly, 
like loose gunpowder, and on the other, the picrates of calcium, 
lead, and especially potassium, exploding with. a loud detonation 
when heated on a flat plate, or when sharply struck. by a hard 
body. The first to make practical application of this property of 
picrate of potassium was Mr. Whitworth, who used the salt to 
fill shells to be directed against the armoui^plating of ships. 
While picric acid may be prepared by the action of nitric acid 
on many organic substances, such as indigo, aloes, silk, carbolic 
acid, or salicin, the most convenient and economical material is 
the so-called " yellow gum," or resin of the Xanthorrhea hastilis, 
which yields, according to Dr. Stenhouse, about 50 per cent, of 
the crystallized acid. The substance is chiefly used as a yellow 
dye for silk and wool, and as a means of distinguishing animal 
from vegetable fibres, the former being coloured yellow by it, 
the latter remaining unchanged. It is employed in the labora- 
tozy to distinguish salts of potassium from those of sodium ; the 
picrate of potassium being very sparingly soluble in water, while 
the picrate of sodium dissolves readily. — Lancet. 



suBsrrruTB fob gunfowdeb. 
A PAPEB has been read to the Institution of Civil Engineers 
on Coal-getting Machinery as a Substitute for the use of Gun- 
powder, by Mr. C. J. Chubb. It was remarked that the improve- 
ments now needed in the art and practice of coal-mining might 
be thus specified, first, to ensure greater safety to the men em- 
ployed in working, and, secondly, to obtain the coal in better 
condition, and, by preventing as much as possible the loss arising 
from waste, to make more fillY available all the remaining re- 
sources of the coal fields. It was contended that the use of gun- 
powder and the operation of blasting must be altogether aban- 
doned ; and the problem to be solved was, what force could be 
applied which should be equally effective, and at the same time 
break the coal in a more perfect manner. The author thought 
some more simple and practicable means of getting coal by 
mechanical power could be devised than the costly, but skilfully 
contrived, coal- cutting machines. His first idea was to apply 
wedges, acted upon by hydraulic force, but he was induced to 
abandon that system, owing to objections to the use of wedges, 
and to adopt instead an apparatus consisting of twelve plungers, 
set side by side in a steel bar, which plungers, when acted upon 
by water from a hydraulic pump, would separate the bar in which 
they were set from another bar, formed in the shape of a cover 
upon the plungers. The pressing apparatus was 25 in. long, and' 
it was attached to a hydraulic pump by a tube 2 ft. in length, so 
that it might be inserted into the coal to a depth of about 3 ft. 
6 in. The apparatus, with the cover on, was 4f in. in diameter. 
When, by the action of the pump, the plungers had reached their 
limit of 2 J in., and further expansion was needed, the plungers 
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were readily brought back to their first position, by opening au 
escape cock for the water, when a liner could be inserted between 
the plunger and the cover ; and this process could of course be 
repeated. In practice, however, it was found that the first ex- 
pansion to 2^ in. was more than suflGicient. It was stated that 
the collective area of the plungers was 24 square inches, and as 
the pump could exert a pressure of 12 tons on the square inch, a 
total pressure of 288 tons could be brought to bear on the coal. 
This apparatus has been tried in the South Wales district, 
where the coal was of the most varied description. It was ob- 
served that by the present system of blasting, it occupied, on an 
average, two men ten hours to break down and fill into trams 4 
to 6 tons of coal, of which 20 per cent, was " small," and the 
remainder much shattered. On the other hand, with this appa- 
ratus, two men could readily break down 20 tons in one hour, 
which could be filled, when loosened, at the rate of 10 tons per 
man per day, the whole of the coal so obtained consisting of 
large solid pieces. Again, by the present system, in order to 
break down 600 tons of coal a day, from a " four-foot " seam, a 
** face " of 600 yards was required, whether as " pillar and stall," 
or as "long work"; whereas, with this apparatus, the same 
quantity could be worked from 300 yards of " face." In this 
way there would be less space requiring to be ventilated, the work- 
ing operations could be concentrated, and facilities would be 
afforded for effecting economy in other respects. 



pTjiT-Tr-pri rr. AMM A "BJiii M1X.TUJEUB. 

M. NiCKLES has published a paper on Greek Fire, in which, of 
course, Fenian Fire comes in for a long notice ; and he also 
describes a novelty to us, which, it seems, is known in France as 
the feu lorrain. This latter conlpound is certainly far more 
dangerous than the .solution of phosphorus in bisulphide of 
carbon, which obtained the name of Fenian fire ; but^ at the 
same time, it is more difficult to employ, since the ignition is 
instantaneous and violent. The ingredients of the composition 
are a solution of phosphorus in bisulphide of carbon and chloride 
of sulphur. When strong liquor ammonia is added to this mix- 
ture, violent chemical action ensues, and sufficient heat is deve- 
loped to instantly ignite the inflammable ingredients. It is easy 
to see how such a mixture could be applied to incendiary pur- 
poses. A thin glass bottle containing the ammonia could be 
placed in a larger vessel containing the inflammable mixture, 
and then, if this were thrown against any object, with sufficient 
Aiolence to break the ammonia bottle, an explosion and a fire 
must necessarily ensue. An experiment may be made by placing 
some of the mixture in a porcelain dish, and pouring some am- 
monia upon it ; but the experimenter is recommended to fix his 
ammonia bottle on the end of a long stick, and put a safe dis- 
tance between himself and his experiment. For the lecture- 
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room, an illustration may be given by introducing a strip of 
filtering paper soaked in strong ammonia into the mixture, by 
which it is ignited, but the action is not so sudden nor so violent. 
M. Nickles concludes his paper by showing how this mixture 
and the Fenian fire should be treated to render them harmless. 
The simplest means is obviously to add to them a solution of 
oxide of lead in an alkali, by which the phosphorus and sulphur 
will be converted into harmless and uninflammable com- 
pounds. 



MACHINE FOB IfAKIKO LUCIFSB8. 

In a memoir presented to the Soci^t^ des Ingenieurs civils, 
by M. Henri Peligot, it is estimated that the daily consumption 
of Lucifer Matches in France is at the rate of half-a-dozen per 
head of the population. The proportion for England is as high 
as eight, and it reaches nine for Belgium. Basing the estimate 
upon that of six per head per diem, the daily consumption of 
these useful little articles throughout the whole of Europe will 
be over two thousand million. The weight of lucifer matches 
varies considerably. Those most in use in France give about 
1,340 to the pound, while the same weight will yield three times 
as many of the round and square description common in Austria 
and Sweden. Striking an average, and assuming 1,700 as the 
datum, the daily quantity of wood consumed in their manu- 
fiicture would amount to three hundred tons. Poplar and aspen 
are the trees generally felled for the production of matches. 
The weight of the former per cube foot is equal to 27 lb., and 
that of the latter to 40 lb. As timber, however, is purchased in 
the log, an allowance must be made for waste, and taking the 
mean of the two descriptions of timber, the cube foot would only 
weigh, when squared and reduced to actual available dimensions, 
about 20 lb. Again, an allowance must bo made for loss by 
sawing and other causes that will arise before the wood becomes 
converted into the marketable article. Summing up these 
several deductions, it will be found that out of a cubic foot of 
rough unhewn timber not more than a quantity equal to 181b. 
will be practically utilised. Upon this supposition, the annual 
consumption of timber for the manufacture of lucifer matches 
throughout the whole of Europe will amount to 14,800,000 cube 
feet, or 296,000 loads, reckoning 60 cube feet to a load. 

The manufacture of matches is a branch of the industrial arts 
that has given rise to the formation of several important estab- 
lishments and firms for that particular purpose. A large one 
in Austria employs 6,000 workmen, and the MM. Four et C*«, 
of Marseilles, have work enough for 1,000 more. It is calcu- 
lated that upwards of 60,000 persons are concerned in the fabri- 
cation of these articles in the various countries of Europe, and 
that the value of their production reaches the fle:ure of £120,000. 
Before describing the action of the machine, the general opera- 
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tions attending the manufacture of lucifer matches will not be 
without interest. The first step consists in cutting up the blocks 
of wood, which may be accomplished with the saw, the knife, 
the machine, or the plane. When the knife is the instrument 
employed, the block is cut at once to the required length. It is 
then cleft twice in opposite directions by a large knife strongly 
resembling that used by bakers, and by these means small thick 
pieces are produced ready to be "dipped" previous to under- 
going the final operations. The dipping is simply plunging one 
end of the wood into a quantity of sulphur in a state of fusion, 
and the next process is effected by inserting the sulphurised ex- 
tremity into a pasty chemical preparation, which is spread out 
upon a marble slab to the thickness of about the tenth part of 
an inch. The cutter of the plane used to divide these small 
blocks into single pieces has a peculiar formation. It is com- 
posed of a fiat quadrangular bar, of cast steel, five inches long, 
half an inch broad, and a quarter of an inch thick. This bar is 
slightly turned up at one end, and thinned down by the file. 
Three cylindrical holes are drilled in it, which become the 
cutters which divide the block into small round parcels. Some 
planes have five holes in them, and consequently can subdivide 
a block into five smaller pieces at one blow. The blocks are in 
lengths of about 2 ft. 6 in., and the blow of the plane being giveh 
along the entire length, they are at once divided into th^ or 
five smaller pieces. These are made up into bundles and tied 
together with strong twine. Subsequently, the cutting of these 
bundles into their proper lengths for lucifers is accomplished 
either by a knife similar to that already described, or by a cir- 
cular saw. The whole operation is conducted with extreme 
rapidity, a single workman being able to cut up blocks in one 
day sufficing to furnish 2,000,000 matches. If the plane com- 
monly employed in the Austrian establishments be supposed to 
be converted into a machine, it will give an excellent idea of that 
in ordinary use in France. The cutter of the plane is pierced 
with either three or five holes, and at every forward stroke cuts 
the block into as many subdivisions as there are holes in the 
cutter. As may be expected, there have been numerous patents 
taken out for machines to accomplish rapidly and effectually 
the operations just described. — Abridged from the Meohanici 
Magasine, 

THE MASTINI-HEirBT BIFLB. 

Captain Majbndib, K.A., has read, at the United Service 
Institution, a paper on the subject of the Martini-Henry rifie. 
Having sketched the history of arms, more particularly in the 
sixteenth and seventeenth centuries, the author of the paper 
directed the attention of the audience to the results of G-eneral 
Kussell's commission in 1864, which recommended that our 
soldiers should be armed with breech-loading rifies. The policy 
of converting muzzle-loaders had been also then approved ; the 
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shooting part of the rifle was to be removed from the loading 
part, and the rate of delivery was to be increased, so as to be 
commensurate with the requirements of modern warfare. The 
intentions of the committee to which he had referred had been 
fulfilled, inasmuch as the nftvy, the army, and a portion of the 
militia had been provided with breech-loading rifles. Speaking 
of the Snider-Enfleld gun, he said that its value had been de- 
monstrated during the Abyssinian campaign. One of these 
guns had fired as many as 72,000 rounds without requiring any 
repair worth cdiisideration. Why, then, it might be asked, 
should the Snider-Enfield be superseded ? Replying indirectly 
by another question, he asked should no further improvement be 
made or adopted ? Having read an extract from the report of 
the Ordnance Committee for 1862, he continued to state that the 
highest prize awarded in the competition which ensued if ad been 
adjudged to the Henry rifie — the Martini weapon then standing 
sevendi in the list. The inferior position of the latter was, 
however, attributable to defects of ammunition, copper-fire car- 
tridges having been used in its trial. The Daw cartridge was 
then recommended. This was like the service cartridge, inas- 
much as it consisted of thin coiled brass. Unlike the service 
cartridge it was secured by soldering the edges instead of 
cementing them with paper fitted into the base. 

The whole subject then divided itself into two parts — the one 
regarding the common denominator for barrels and the other 
concerning the method of loading. With respect to the barrel 
question the superiority of the Henry rifle had been demonstrated 
by a preponderance of competent authority, as regarded trajec- 
tory, accuracy, initial velocity, and penetration. Other qualifi- 
cations, he urged, were not to be postponed to those he had 
enumerated. The Henry rifie, however, did not exclude any of 
these to which he had last referred. Begarding loading, it was 
admitted that the operation should be performed at the breech. 
In this case mere rapidity was not the only thing to be con- 
sidered. The durability of the breech mechanism, its simplicity, 
its safety, its ease of manipulation, its non-liability to injury by 
exposure or rough usage, were all-important in directing opinion 
on the subject. In the competition to prove rapidity the follow- 
ing was the order of merit : — 1, Westley-Richards ; 2, Martini ; 
3, Henry ; 4, Westley-Richards (equal) ; 6, Berdan ; 6, Money- 
Walker. The exposure-test, however, had reduced the competi- 
tion to the Martini and Henry weapons. The parts in the latter 
were much more numerous than those in the former, which was 
easier of manipulation and also somewhat cheaper. 

He then explained the construction 6f the rifle, which, he said, 
consisted of a swinging block hinged on a pin, passing through 
its near end, the recoil being taken by the shoe. The cartridge 
was exploded by a direct-acting piston, driven by the impress of 
a strong spiral spring within the breech block. The block was 
moved by the action of a lever to the rear of the trigger-guard. 



y Google 



64 THE YEAS-BOOK OF FACTS. 

The motion of pushing the lever forward depressed the block, 
compressed the spring, and ejected the empty cartridge. When 
the lever was drawn the block was raised and the breech closed. 
In the Martini-Henry rifle the advantages of both the separate 
weapons had been combined. The following targets had been 
obtained at the following distances : — 300 yards, -47 ft. ; 600 
yards, 79 ft ; 800 yards, 1-29 ft. ; 1,000 yards, 219 ft. ; 1,200 
yards, 2*28 ft. He then answered several of the objections made 
to the adoption of the new rifle. He denied that the face of the 
block was convex, as alleged by those who condemned it. He 
also replied to the assertions that if the trigger were full before 
the block was closed it would fire the cartridge, and that the 
empty case would be ejected into the face of the rear rank men. 
In answer to the objection opposed to the use of the spiral 
spring, he said that this contrivance had been adopted by the 
French and Prussians, and it was the only part of the Chassepot 
and needle-guns which was not to be altered. The bayonet to 
be employed with the rifle was the saw-bayonet, which was at 
present used by the Koyal Irish Constabulary. This would be 
useful not only as an ordinary bayonet, but also as a saw and a 
couteau de chasse. 



NEW AMEBICAX BBSECH-LOADEB. 

A NEW breech-loader, the invention of a New-Yorker, has 
been tried at Springfield Arsenal before a party of spectators 
interested in firearms. A local paper says of the invention : — 
It introduces a new principle in weapons of this kind, and is 
said by experts to comprise their excellencies and to overcome 
many of their disadvantages. The essential feature of the new 
gun is in the mechanism of the lock, which entirely does away 
with the old-fashioned lock or hammer, and substitutes in its 
place an ingenious yet simple contrivance, which fixes the car- 
tridge and discharges the shell from its chamber with great 
rapidity and absolute certainty. This ** unit lock," as it is called, 
is in one piece, and has no complicated screws or machinery 
liable to get out of order or embarrass the operator. There are, 
besides, other important features, such as a graded raised sight, 
fitted upon ratchets, which would seem to increase the general 
efficiency of the arm. This invention was perfected the present 
year ; but it has already been tested by the Prussian, Belgian, 
and Austrian Governments, and the official reports of fliese 
trials speak in high terms of the new breech-load«r, as do also 
those at the armoury here who have seen and examined it. The 
trial was considered generally satisfactory. "With the Reming- 
ton cartridge accurate shots were made at 200, 600, and 700 
yards distant, and in quick firing ten shots were discharged in 
twenty seconds, and twenty shots in fifty-two seconds. The 
inventor claims that twenty-five shots can be fired in a minute 
with more than ordinary accuracy. 
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TELOCITT OF P&OJBCTILES. — QUICKSB THAN THOUGHT. 

One of the most remarkable objects at a recent meeting of the 
Institution of Mechanical Engineers at Newcastle was the new 
Chronoscope, for measuring Sie velocity of a prcgectile within 
the bore of a gun, the invention of Captain A. Noble, late R. A., 
now of the firai of Sir WiUiam Armstrong & Co. This wonder- 
ful instrument is capable of measuring portions of time so minute 
that the human mind is as unable to realise them as it is to grasp 
ideas of infinity. To most of us, a second of time seems to pass 
very rapidly, and a clock denoting tenths of seconds is looked 
upon as a most accurate instrument. What shall we then say to 
a machine capable of dividing a second into a million parts ? — 
to an instrument where the inaccuracy of the thousandtli part of 
a second would be a greater comparative error than the loss of 
an hour a day by an ordinary watch ? The Cbronoscope consists 
of six brass discs, each 36 in. in circumference, and about i^ in. 
thick. These are firmly secured to a spindle or axle, which is 
geared to a train of wheelwork, the whole being driven by a 
weight something similar to a clock weight. Each wheel travels 
five times as fast as the one immediately preceding it, so that a 
veiy rapid motion of rotation is imparted to the discs, the rate 
of speed being measured by a dock or stop-watch attached to 
one of the slower-moving wheels. When the instrument is in 
full spin, thje discs are revolving at a rate of about 28 times in 
one second, and as they are 36 inches in circumference, an inch 
of disc corresponds to about the thousandth part of a second, the 
tenth of an inch to the ten-thousandth part of a second, and 
the thousandth of an inch to the millionth of a second. The 
instrument is provided with a graduated scale, vernier and 
magnifier, by which the thousandth of an inch is read ofif. The 
passage of the shot in the bore of the gun is recorded on the 
edge of each disc by a tiny electric spark derived from a Bhum- 
korff coil. A brass discharger is fixed in an ebonite plate ; oppo- 
site each disc wires pass from this through an electric battery 
and coil to the gun» where they communicate with the interior of 
the bore by means of screw plugs in the side of the gun. The 
shot cannot pass out of the bore without cutting the wires thus 
communicating with the inside, and as each wire is cut a spark 
la emitted from a discharger, and the edge of the corresponding 
disc receives a mark on some prepared paper with which it is 
covered. Thus, let us suppose the gun to be fitted with six 
plugs each two inches apart, the first being in such a position 
that when the gun is loaded the front part of the shot just 
touches the first wire. The instant the gun is discharged the 
shot begins to move, and so breaks the first wire and msSks the 
first disc ; it then breaks the second wire, and marks the second 
disc, &c., until it finally breaks the sixth wire, and marks the 
sixth disc. While, however, the shot was passing from the first 
to the sixth wire the instrument was revolving, and the sparka, 

B 
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instead of being in a straight line on the discs, will appear in 
echelon, the distance between each of them corresponding to the 
time taken by the projectile in passing from wire to wire. This 
most ingenious instrament has been in use for some time at 
Woolwi<%, and has been extensively used by the special com- 
mittee on explosives during their experiments on the pressure 
of fired gunpowder of rarious descriptions in the bores of heavy 
guns. — GloSe, 

TBS PALLISBB QVVf. 

In 1866 eight cast-iron 24-pounder and 32-pounder smooth- 
bore Guns were converted by Msjor Palliser into 66-pounder and 
64-pounder rifled guns, with a view of ascertaining whether our 
large stock of cast-iron guns could be advantageously converted 
into rifled cannon. Of these eight experimental guns one was 
tested for endurance, by firing continuoiusly, with shot of 64 lb. 
weight, until it had completed 2,285 rounds, of which 2,170 
were with 81b. charge, 88 with 14 lb., 2 with 121b., 1 with 101b., 
and 24 with 16 lb. and 86 lb. shot. The power of endurance of 
the converted guns was thus thoroughly proven. Six of the re- 
maining guns were issued for service to home and foreign station?, 
in order that the Boyal Artillery might have an oj^rtunity 
of practising with them. The preliminary reports from these 
stations have now arrived, and are, on the whole, very satisfac- 
tory. The 64-pounder issued to Bevonport has fired over 30O 
rounds, the gun is reported to be perfectly serviceable, and no 
complaints have been made of any difficidty in working. The 
Sheemess 56-pounder gun has fired 200 rounds, and the practice 
is reported as excessively accurate. The report from Gibraltar 
speaks in high terms of the accuracy of the d6-pounder issued to 
that station. The gun fired 400 roxmds, and is perfectly ser- 
viceable. The 66-pounder issued to Malta fired 250 rounds. 
At Dover a 64-pounder has fired over 180 rounds with remark- 
able accuracy. The gun is spoken of as being, for handiness 
and fitness for rough work and exposure, in every way equal to 
the old 32-pounder. The 64-pounder on board the Excellent 
has fired over 480 rounds with great accuracy, the working of 
the gun, carriage, &c., being in every way satisfactory. These 
reports are of much interest, proving,* as they do, that the con- 
verted 64-pounder gun is fully equal to the more expensive 
wrought-iron gun of the same calibre. — Globe, 



THE TXTANIFBBenS TBOV-SAKDa OF CANABA. 

At the Lyceum of Natural History, New York, Professor 'E^le- 
ston has mentioned the Moisic iron as being of excellent quality, 
being in toughness, purity, and fibrous structure, as fine as any 
in the world. A railroad axle, 2|in. to Sin. in diameter, made 
from this iron, was bent up cold ; a stout bar, 2 in. thick, twisted 
till it looked like a corkscrew, and could be twisted no longer ; 
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and it had been submitted to other tests, all of them signally 
demonstrating the superiority of this iron. The greater was his 
astonishment on learning that it had been manufactured from 
the titaniferous iron-sands, occurring at the mouth of the St 
Lawrence, at the Moisic Iron Works, under the superintendence 
of Mr. jyiolson. Here are two novelties ; for, in the first place, 
the manufacture of iron from any sands had never before suc- 
ceeded, as such finely comminuted material would choke up the 
furnace, or sift through the charge without undergoing roduc- 
tion ; in the second place, these sands had the additional draw- 
back of containing 12 to 20 per cent, of titanic acid. The sands 
are worked in a bloomery furnace, the tuyere, however, entering 
not at an angle, as is usually the case, but almost horizontally, 
increasing the zone of reduction. All of the titanic acid present 
goes, as such, into the slag (which shows a remarkable tendency 
to crystallise and gelatinise with hydrochloric acid), while the 
magnetite present is reduced, and famishes the finest iron. 
The question whether this process will be pecuniarily successful 
will soon be decided by experiments now going on. — Mechanics* 
Magazine. 

IBON SVBLTIKO. 

Mb. Iskam BajQOs has patented a method of Smelting Iron by 
means of inflammable gases or the vapour of petroleum, which 
are blown into the furnace. But petroleum has been proposed 
for this purpose before, as also have been the gases obtained 
from coal. In purifying the iron from certain contaminating 
ingredients, Mr. Baggs proposes to blow hydrofluoric acid 
through the melted metal. But this also had been pre\iously 



In a paper read by Mr. C. Cochrane, of Dudley, before the 
Institution of Mechanical Engineers, it was pointed out that, 
taking the maximum limit to Sie size of a blast furnace to be 
that at which the temperature of the waste gas evolved ftom the 
furnace-top will have become co(^ed down to the temperature of 
the external atmosphere by its passage through the materials, 
it would not be beneficial to employ a greater capacity of furnace 
than two-and-a-half times the capacity of the largest Cleveland 
furnaces of 20,000 cubic feet, supposing the ore to contain 40 
per cent, of iron, and the blast to be delivered at a temperature 
of 1,000 deg. This conclusion,- however, will manifestly be 
affected by the rapidity with which the heat escapes through the 
sides of the furnace ; and in the case of a furnace with a flame- 
jacket it would not apply. The phenomena of dissociation show 
that furnaces may be made too hot, as well as too cold, and that 
the pressure of the blast should be high. 

A new method of producing wrought iron has been patented in 

Anierica by Francis Ellerhausen, and is, we believe, about to be 

tried at Dowlais and some other ironworks in Wales. A large 

turn-table, fitted with cells or boxes, is rotated by an engine in 
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front of a spout of molten cast iron and a spout of pulverised 
hematite, the effect of -which arrangement is to deposit a layer of 
cast iron about |in. thick, and a layer of pidverised hematite of 
the same thickness in each cell ; forming together a plate or slab 
of wrought iron I in. thick and weighing about 1001b. These 
slabs or tiles are men broken up in a puddling furnace, and, after 
a short exposure, are treated as common wrought iron. Such a 
method may answer when the ore is xery pure. Nevertheless, it 
is doubfful whether, even in that case, it is the most economical 
system that could be adopted, as the hematite should be con- 
vertible without using cast iron at all. — lUuatrated London News, 



IBON AND STEBL INSTITUTB. 

At the first meeting of this Society the Duke of Devonshire, 
the president, delivered a lengthy and exhaustive inaugural 
address. His G-race explained the objects of the Institute, which 
are to afford a means of communication between members of the 
iron and steel trades upon matters bearing upon the respective 
manufactures, excluding all questions connected with wages and 
trade regulations, and to arrange periodical meetings for the 
purpose of discussing practical and scientific subjects bearing 
upon the manufacture and working of iron and steel. He re- 
viewed the success which had attended the formation of scientific 
and agricultural societies, and saw no reason why equal advan- 
tages should not accrue to the iron trade by association. Then 
his Grace passed on to review the early history of iron, the 
manufacture of which was mentioned by Homer and Hesiod, and 
had been asserted by Mr. Layard to have been known in Assyria 
in 900 B.C. He then noticed the early methods of manufacture 
down to the ' period of the use of coal, which gave such a vast 
impetus to the manufacture of iron in this country, and after- 
wards referred to the invention of the " hot blast," the increased 
supplies of ore, and other causes which had contributed to the 
present importance of the iron manufacture. The processes by 
which pig iron, malleable iron, and steel are manufactured having 
been alli^ed to, the president referred to the utilisation of the 
waste of gases from the blast furnaces, and went on then to show 
how the raw material and manufacture were distributed over the 
world. The problems to be solved now, which were of the most 
importance, were economy in the consumption of. fuel, and a 
greater utilisation of the waste gases. Mineral oil had been 
used in the dockyards in place of^coal. It was also highly im- 
portant to obtain the metal as pure as possible, and though 
chemistry had been brought to the aid of the manufacture, yet 
the chemistry of iron and steel was still, in many respects, obscure 
and unceitais. 
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BBSSEHEB STEEL. 

The approaching termination of the Bessemer royalties on 
^ast steel will probably have the effect of reducing the price of 
steel rails to £9 per ton, and steel, it may be expected, will 
henceforth be used for many purposes for which iron has hereto- 
fore been employed. By the Bessemer process the cast iron is 
first decarbonised and converted into wrought by blowing a 
stream of air into the melted metal, and the wrought iron is 
turned into steel by the introduction of a definite quantity of 
cast iron, which supplies the carbon required. This process, 
however, for the production of steel has been practised in India 
£:om time immemorial. The use of manganese in the manufac- 
ture of steel has also been derived from the same source. 



BOIXINO THICK ABMOUB-FLATBS. 

The difficulty experienced in Eolling Thick Armour-plates of 
considerable width appears to have been successfully overcome 
at the Atlas Works, Sheffield, by the simple process of rolling 
the pile crossways as well as lengthways until it becomes of the 
required dimensions ; the great difficulty of heating uniformly 
very wide masses of metal being thus abolished. Mr. Ellis, the 
managing director of the Atlas Works, expressed himself strongly 
as to the great difficulty of. heating plates of any considerable 
width, before the Gibraltar Shield Committee in January of last 
year ; and Lieut. English, of the Koyal Engineers, subsequently 
hit upon the method above mentioned. In a letter, dated 
March 11, 1868, published in the addenda to the Keport of that 
Committee, he describes the plan, and mentions his having sug- 
gested it on March 3 to the managing director of the Atlas 
Works. By the report of the first successful experiment, it 
appears that the process has since been patented by Mr. Ellis. 



ABMOUB-FLATBD SHIPS. 

Mb. J. M. Hyde has read to the United Service Institution a 
paper " On Deflecting Armour-plated Ships for Coast Defence." 
The lecture was illustrated by two admirable models, and a 
series of experiments made with model gun, shot, and targets, 
all alike on a scale of one inch to a foot ; the model 600-pounder 
haying thus a bore of exactly one inch, and the six, nine, and 
twelve-inch targets being ^ equally represented by half-inch, 
three-quarter-inch, and one-inch plates. The system of plating 
shown in Mr. Hyde's models may be regarded as an iron glacis 
at a slope of 22 J degrees around the entire deck ; the one model 
having plated chambers at each end, bow and stem, the other 
having a plated casemate in the centre. The armour forms an 
overhanging knuckle all round the ship, the horizontal edge of 
which is the only portion facing directly the line of fire from an 
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enraiy's guns, and this portion presenting vith 4 in. armour- 
plating a depth of 18 in. to the enemy's projectiles. The series 
of experiments with the model gun and targets were exceed- 
ingly interesting, as showing the defensive ralue of angnlated 
armour, and remarkable deflections of shot with ogival heads, 
particularly so when a wood facing was placed in front of the 
iron armour, the shot in this case turning out again by ricochet 
without touching the plate itself. A plan for the conrersion of 
wooden ships by the addition of Mr. Hyde's armoured sponsons 
was also submitted. In Mr. Hyde's system, it will be imder- 
stood, the ship has no vertical wall whatever. The paper was 
discussed by Captain Beamish, Mr. Wilson, and other gentlemen, 
the chairman expressing a high opinion of the value of deflecting 
armour for ships of war. 

tTNABMOTTBED WAB FBIGATSS. 

Heb Majesty's Screw Frigate Inconstant, 4,066 tons, iron built, 
with an outer sheathing of wood, unarmoured, 1,000-horse power 
nominal, 16 guns, is a bold, handsome-looking frigate, with a 
bow as long and fine, proportionately to tonnage, as that of a 
racing cutter. Her stem lines are not so pleasing in the present 
*'sit" of the hull upon the water, but this appearance may be 
entirely reversed, and give as much promise of speed as the bow 
lines when the frigate has all her weights on board and is 
brought to the trim of her load water draught. Her rig is full 
and handsome. . 

As regards the structural arrangements of the Inconstant, it 
may be said that she is really a completely built iron ship cased 
witii wood, and has all the internal arrangements — bulkheads, 
watertight compartments, &c. — common to well-built iron ships 
of war of the present day. Outside the iron skin of the huU 
there are two layers of wood planking, which are fitted and 
fastened in a manner that reduces the chances of any galvanic 
action to all but an impossibility. Unu^al pains appear to have 
been taken with this part of the ship's construction. The copper 
sheathing is nailed to the outer surface of the wood planking in 
the ordinary manner, and as special care is taken that there shall 
be no connection, direct or indirect, between the metals, there 
cannot be any galvanic action and consequent wasting of the iron 
of the ship's bottom. The copper sheathing keeps the bottom of 
a ship, as is well known, comparatively clean for a long period ; 
while the bottoms of ordinary iron ships, especially when in 
tropical waters, very rapidly become fom, however much they 
may be painted over with preservative paints and anti-foulirig 
compositions. The reduction of the speed by a knot or two per 
hour on account of the foulness of bottom is by no means an 
unusual occurrence with iron ships which make distant voyages ; 
indeed, the adoption of the composite system of building in the 
construction of the tea clippers which annually race to the 
Thames from China is due to this fact. In a ship like the In- 
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constant, then, where considerable sacrifices hare been made in 
order to ensure great speed, it obviouslywas of the greatest im- 
portance to prevent any decrease in that speed being caused by 
foulness of bottom ; and any trouble or expense bestowed upon 
the ship in sheathing her for the preservation of her speed over 
lengthened periods out of dock has been well applied. Between 
the American ships and the Inconstant there is this important 
difference also in their construction — the former are built 
throughout of wood, and the latter of iron. The question may 
be asked — " Why not have built the Inccnstant of wood, when it 
was intended that below the water-line she should be sheathed 
with copper ? " No better answer could be given to such a ques- 
tion than is to be found in the reports forwarded to the Navy 
Department at Washington from these American unarmoured 
flying wooden-built cruisers. In all, or nearly all, of these vessels 
that have yet been tried signs of weakness have appeared, which 
are simply due to the excessive strains caused by the exertion of 
great engine power in wood-built vessels of such extreme length 
fcnd fineness. The Guerrikre, according to a reliable statement, 
proved so weak after a cruise of some 3,000 miles that she re- 
quired to be thoroughly re-caulked. Such a ship could not long 
continue on active service ; and for a seagoing cruiser, intended 
to remain for a considerable period away from port, these con- 
stantly recurring weaknesses would seriously detract from her 
usefulness. It was probably this weakness as a wood-built ship 
which prevented the full exertion of her engine-power on the * 
occasions referred to in the South Atlantic, and thus gained for 
her the reputation of being to a certain extent a failure in speed 
under steam. With the great strength of the Inconstant s iron 
hull her engines may be driven at their maximum rate of speed 
as often as may be required, without fear of any damaging effect 
upon any part of the ship. 

On the whole, then, and according to present lights on the 
subject, the Inconstant, built, engined, armed, and rigged as she 
is, approaches very closely the beaii idkd of an unarmoured war 
frigate. For the most distant voyages, for rapid chase or flight, 
or as a convoy to merchant shipping, she can scarcely fail to 
prove a most efficient vessel, and it is a matter for much regret 
that the Volage and the Actiw have not been built, as it was 
originally intended they both should have been, of the same 
dimensions, and thus enabled to perform equally important 
services. — Timoi, 

HBB majesty's SHIP ''MONARCH.*' 

Thb Monarch, Armoured Iron-built Turret Ship, 7 guns, 6,102 
tons, 1,100 horse-power of engines (nominal), is a ship that must 
be of considerable interest to the general public, inasmuch as she 
represents official ideas of some three years ago, on the description 
of vessel that could only satisfactorily represent an ocean cruising 
turret ship, and in this respect has been designed and constructed 
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as the competitiTe ship with the Captain^ designed and building 
bj Captain Coles and the Messrs. Laird, at Birkenhead. The 
form of the Monarch below the water line is indisputably the 
best proportioned in its curves, and more conducive to high 
speed, than that of any other ironclad that has yet been sent 
afloat by the present Chief Constructor, and the promise of speed 
which it gave was fully confirmed by the exceptionally high rate 
of 14-937 knots per hour, obtained by her, as a mean. 

She is essentially a turret ship with a high freeboard, the latter 
being H ft. above the water line, and is topped by a (lowering) 
thin iron-plate bulwark, about 3 fb. in depth. From the sides in- 
wards to the centre the upper deck is somewhat curved, and the 
guns in the turrets are thus carried, with the axis of their bore, 
about 20 fb. above the water. In this great height above the 
wat.er line of the hull of the vessel and all it carries above-board, 
the eye is struck with the great amount of target surface exposed 
to shot, but this part of the question of the fitness of the Monarch 
for turret warfare at sea can only be decided by the experimental 
trials between her and the Captain (the Captain has barely half 
the freeboard given to the Monarch), and must therefore remain 
an open one for the present. There is, however, no manner of 
doubt that the Chief Constructor of the Navy, and the ConiroUer, 
Captain Coles, and the Messrs. Laird, have all now very much 
greater faith in moderately low freeboards for ocean cruising 
turret ships than they had three years ago. The turrets of the 
Monarch are surmounted by a roomy hurricane deck, which 
extends from just abaft the foremost and forward of the main 
hatchway. To this deck independent and funnel-like hatchways 
lead np from between decks. The two turrets which the ship 
carries are fixed as near as possibly together between the fore- 
mast and mainmast, and with the funnel, or " smoke-pipe,^' be- 
tween them. Each turret has an outer diameter of 26 ft. 6 m., and 
internally is 22 ft. They are plated with 10-inch armour in solid 
rolled plates round the ports, and with 8-inch on other parts. In 
each turret is mounted on compound pivoted iron carnages and 
slides, two 25-ton muzzle-loading rifle guns of 12-in. bore and 
15 ft. in length. They are exactly balanced at the trunnions, and 
throw a 600-pound shot with a battering chaige of 70 lb. of 
powder. In the ordinary position of the guns in the turrets they 
have seven degrees of depression and four degrees of elevation. 
Lowered down to the next position, or " step," as it is technically 
termed, they have half a degree of depression, and 9 deg. of 
elevation. Lowering them still further, and into the deepest 
position in the turrets, the guns would then have 16 deg. of 
elevation, such as would be given to them in throwing shells into 
a loftily-planted fortress. The guns are raised and lowered in 
the turrets by hydraulic power and by screws. There are four 
sets of sights to each gun. The time occupied in lifting the guns 
from the lowest to the highest step in the turret is three and a 
half minutes, or at the rate of six inches per minute. Both 
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turrets are based on the main deck of the ship, but all the turn- 
ing gear is on the deck below. One set of steam gear and two 
sets of hand gear are fitted to each turret for turning it. In 
addition to the turret guns the ship carries five six-^nd-a-half- 
ton guns at the extreme ends, firing through armour-plated bulk- 
heads. The steam-engines for turning the turrets have been 
eonstructed from drawings prepared at Chatham dockyard. They 
hare no link motion, and are as wonderfully equable in their 
working as they are effective. Inside the turret one man at a 
lever handle gives the turret direction and at the same time 
regulates its speed. The steam capstan is driven by a similar 
engine arrangement. 

The side sights have reflecting mirrors, so that the object fired 
at with " depression " can be seen in them. The other sights 
are for firing with elevation. 

The Monarch is full and, for an ironclad, heavily rigged, and 
this no doubt adds to the favourable appearance she makes afloat 
when lying in an open space such as Spithead. That she will 
steam satisfactorily has been sujB&ciently proved ; that she will 
sail moderately weU, with the large area of canvas she is able to 
spread, may be reasonably expected ; and that she wtmld fight a 
good action with any other ship is certain, with the enormous 
ordnance she carries in her turrets, although her high sides 
might suffer from an enemy's turret fire. Under ^ full head of 
Bteam, if pressed at any time against a head sea, she would un- 
doubtedly be a " wet " ship, nor would her high freeboard at all 
help her to prevent the seas dipping in pretty freely over the 
bows. Fast steaming ships of war must, however, be reasonably 
expected to be wet ones, and many authorities contend that the 
natural position for the hull of a turreted vessel is to have at 
the least eight-tenths of it immersed in still waters, and wholly 
so at sea. 

In conclusion, it is necessary to observe that the engines of 
the ship have given the greatest satisfaction by their work 
throughout the trial to the Admiralty ofl&cials on board. Messrs. 
Humphreys and Tennant are the makers, and they were repre- 
sented on board by Mr. Eobert Humphreys, Mr. Allfrey, and 
Mr. Langdon. The engines have a combined nominal power of 
1,100 horse. The cylinders have an effective diameter of 120 
inches, with a piston stroke of 4 ft. 6 in. They have return con- 
necting rods, with four pistons. The boilers have 19 ft. of surface 
per nominal horse power. The screw is a two-bladed " Griffiths," 
having a diameter of 23 ft. 4 in., a pitch of 26 ft. 4 in., a length 
of 5 ft. 2 in., and an immersion of upper edge of 16 in. 

The diagrams taken by the officials on board during the trial 
gave the indicated power of the engines as 7,S42 horse. — Timei, 

HBB majesty's TUBBET-SHIP " GLATTON." 

Thebe is now under construction at Chatham Dockyard the 
most powerful Turret Ship yet built — ^the Glatton — from the 
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designs of Mr. E. J. Eeed, C.B. This will be the first ressel 
built by the Admiralty on the pure turret principle, with an ex- 
ceedingly low freeboard, or height of her sides out of the water. 
She will be constmcted with a single turret, in which will be 
placed a couple of 25-ton guns. The thickness of the armour* 
plating on her sides will be no less than 12 in. abore the water- 
line, and the remainder 10 in. in thickness, worked toat-eak 
backing of 20 in. The inner skin plating to which the timber 
backing is attached consists of two thicknesses, each one inch 
thick, laid on the usual iron frames 10 in. deep, placed 2 ft. apart. 
The total thickness of the iron and teak of the Glutton's sides 
will thus be 3 ft. 8 in. The armour-plates on the turret will be 
no less than 14 in. in thickness in the most exposed parts, and 
12 in. thick in the remainder, worked on a backing of teak of 
15 in., with two thicknesses of skin plating f in. each. The 
entire base of the turret is enclosed by a breastwork carried to a 
height of 6 ft. 6 in. above the deck, the whole being covered 
with armour-plating 12 in. in thickness, laid on a backing of teak 
of 18 in. thick. The turret guns will fire over the breastwork, 
the Glatton, when in action, having a freeboard of only 2 fb., 
measured to the deck, the turret guns being exactly 11 ft. 6 in. 
above the water line. Like the whole of the other iron vessels 
designed by Mr. Eeed, the Glatton is constructed throughout on 
the double bottom unsinkable principle, the space at the armour- 
shelf being increased to about 4 ft., giving, with the overhang of 
the armour and backing, a projection of about 6 ft. 6 in. When 
not in action her mean draught of water, forward and aft, wiU 
be 19 ft., but she can be submerged to any depth by means of 
water ballast, pumped into tanks specially fitted for this purpose. 
Stowage accommodation is provided for i250 tons of coals in her 
ordinary bunkers, but this quantity can be increased to between 
500 and 600 tons by using the water-baUast tanks for stowing 
the coals. She is to be fitted with engines of 500-hoTse power 
(nominal), but capable of working up to 3,000-horse power 
(actual), and her estimated speed will be from 9^ to 10 knots 
per hour. 

THU IBON TAlft MOLASSES BRIO *' NOVELTY.** 

The Novelty was built at the Atlantic Works, East Boston, 
and is fitted with square iron tanks to carry Molasses in bulk. 
She had her tanks filled with water when she left for Cuba, 
by way of experiment, to see how she would work with a liquid 
cargo, and also to test the tanks. On her arrival at Matanzas 
her tanks were pumped out in a single day, and the vessel was 
then ready to receive cargo, which she took on board at the' rate 
of 200 hogsheads per day. The cargo of the Novelty consists of 
84,076 gallons, to be pumped by steam-power from the vessel 
into pipes connecting with an iron tank at the Oxnard Sugar 
Eefinery. It is calculated that when the cargo is all ready at 
the point of shipment, it will require only four days to load her 
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when it is received from lighters, and nnder fftvonrable conditions 
the round voyage can be performed in 80 days. The saving bj 
the use of tanks is estimated at abont ^2,000 on the cargo of the 
Novelty. The success of this experiment is due to the enterpris- 
ing firm of Messrs. Nash, Spanlding, &; Co., who have persevered 
against many obstacles before reaching the present suocessfol 
termination of their efforts. The greatest difficulty to overcome 
was to allow for fermentation, which is usually equal to ten per 
cent. To ensure safety it was necessary to keep the tanks fiill, 
or otherwise the rolling of the vessel would destroy them by the 
'swashing of the molasses ; so over each tank a turret was con- 
structed, holding about twelve per cent, of the cargo, and when 
the article was in a fermented state it would naturally rise, to the 
turret, a hole in it being made for the purpose, and when it sub- 
sided it would fall. Thus by having molasses in sufficient 
quantity in the turret^ it ensured a full measure for the tank. 



GOLD CUBBBMCT. 

The Master of the Mint and the late Master of the Calcutta 
Mint have reported to the Chancellor of the Exchequer upon the 
question of the mintage necessary to cover the expenses of esta- 
blishing and maintaining the Gold Currency. The gold coinage 
in circulation in the United Kingdom is generally estimated 
at about 80 millions sterling, 68-80ths being sovereigns and 
12-80ths half-sovereigns. An estimated annual coinage of about 
10 millions would be made up of 4 millions of first coinage and 
6 millions of renewal. The cost at which a sovereign or half- 
sovereign is produced may be safely taken at about a halfpenny. 
By wear, sovereigns fall below the legal weight after a circula- 
tion of eighteen years, and half-sovereigns in ten years. Mr. 
Jevons calculates the annual loss by wear on 100 sovereigns at 
8*371^. ; on our present mixed circulation of sovereigns and 
half-sovereigns the annual loss is calculated at £35,000. Some 
coins drop out of circulation annually by shipwrecks, fires, melt- 
ing, losses, &c., and, on the other hand, it is estimated that there 
are about 30 million sovereigns in circulation in foreign countries, 
part of which may be returned to the United Kingdom for renewal 
when they become light. The result of the whole calculation is 
that, for our circulation of 68 miUion sovereigns and 12 million 
half-sovereigns, an endowment of £l 13«. ^d. for every £100 
would suffice for the permanent maintenance of the coin, the first 
construction, and all future restoration. These results are based 
upon the mere bullion by itself, and are quite independent of all 
other considerations. — Mechanics^ Magazine, 



GILDDCO AKD BBOmiNO. 

BoTTOEB tells US how a golden appearance may be given 
to steel pens, which may not be new to all our readers, and 
which is so troublesome that the result could hardly pay. The 
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pens are first coated with copper by means of a battery and the 
ordinary cyanide solution. Then a very thin coating of zinc is 
given by the use of a weak battery, and a moderately strong 
solution of sulphate of zinc. The pens are then scoured with 
chalk and water, rinsed and dried, and afterwards thrown into 
boiling linseed or cotton seed oil, where, in a few minutes, they 
assume a colour closely resembling that of gold. Bottger tells 
us that the colour comes at about 350 deg. Fah. The pens have 
now to be cleansed from the oil, which everyone knows how 
to do. 

The same industrious technologist gives a simple bronzing 
process applicable to porcelain, stoneware, and composition pic- 
ture and looking-glass frames. Th& articles are first done over 
with a thin solution of water-glass by the aid of a soft brush. 
Bronze powder is then dusted on, and any excess not adherent is 
knocked off by a few gentle taps. The article is next heated, to 
dry the silicate, and the bronze becomes firmly attached. Pro- 
bably, in the case of porcelain, biscuit, or stoneware, some 
chemical union of the silicate will take place, but in other cases 
the water-glass will only tend to make l£e bronze powder adhere 
to the surface. After the heating, the bronze may be polished or 
burnished with agate tools. — Mechanics* Magazine, 

THB MANTJFACTUEE OF PINS. 

About the middle of the last century the Kyland family 
introduced into Birmingham the two new industries of Wire- 
drawing and Pin-making, which at that period were regarded 
as twin handicrafts. After a steady development of five-and- 
twenty years the pin trade was transferred to an ancestor of the 
present eminent firm of Thomas Phipson and Son. A few years 
since every schoolboy's manual contained a sketch of the opera- 
tion of pin-making as a remarkable instance of the division of 
labour. A single pin had to undergo the manipulation of not 
less than 14 pairs of hands before it was ready for the cushion 
in my lady's boudoir. This forcible illustration no longer 
applies. Pin-making, like other industries, has been subject to 
the scientific progress and improvement of tiie age, and the pro- 
cess is now comparatively simple. An American engineer named 
Wright patented in 1824 a pin machine which, during the revo- 
lution of a single wheel, produced a perfect pin. Mr. Thomas 
Phipson thus describes Wright's machine, which, having under- 
gone many improvements, is now in operation at the factory of 
5ie former here : — The principal shaft gives motion in its rota- 
tion to several sliders, levers, and wheels, which work the prin- 
cip§,l parts of the machine. A slider pushes forward pincers, 
which draw wire from a reel at every rotation of the shaft, and 
advance such a length of wire as will produce one pin. A die 
cuts off this length of wire by the descent of its upper " chap," 
and the latter then opens a carrier which takes on the wire to 
the pointing apparatus. Here it is received by a holder, which 
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turns round while a berel-edged file-wheel, rapidly revolving, 
gives to the wire its rongh point. It proceeds immediately by a 
second carrier to a second and finer file-wheel, by which the 
pointing is finished. A third carrier transfers the pin to the 
first heading die, and by the advance of a steel punch one end 
of the pin wire is forced into a recess, whereby the head is par- 
tiaUy produced. A fourth carrier removes the pin to a second 
die, where the heading is completed. When the heading bar 
retires a forked lever draws the pin from the die and drops it 
into a receptacle below. It is then ready to be " whitened " and 
" stuck." The whitening is performed in a copper vessel placed 
on a fire, in which the pins are boiled in water along with grains 
of metallic tin and a little bitartrate of potash. When the 
boiling has continued for about one hour the pins and tin grains 
are removed, thoroughly washed, dried, and polished in bran. 
Various kinds of apparatus are employed for sticking the pins 
into sheets of fiuted paper, and also for folding the paper for the 
wrappers. — Engineer, _ 

BRASS CHAINS FOB OASELIESS. 

Ds. Percy, in a letter to the TiTneSt points out the danger 
which occasionally arises from the use of Brass Chains for sus- 
pending gaseliers, as a subject on which, during many years, he 
has been collecting information. Dr. Percy has seen brass wire, 
about an eighth of an inch thick, after having been subjected to 
occasional vibration while stretched, become so tender and 
brittle in the course of a few weeks as to be capable of being 
easily broken into short pieces between the fingers. He has 
also seen the links of brass chains, which have been employed in 
suspending gaseliers, undergo a similar change, though in a less 
degree. These effects, so far as Dr. Percy has observed, have 
been due to spontaneous physical changes in the metal, and not 
to atmospheric corrosion. It is well known that other alloys 
undergo singular spontaneous changes. Brass which has be- 
come tender and brittle may, by annealing, be rendered as tough 
and flexible as at first. It appears that only certain varieties of 
brass are liable to be thus affected ; and, if so, the explanation 
will probably be found in the presence of Jbreign matters in 
small proportion. Dr. Percy has never seen copper become tender 
and brittle like brass. ^^^_^ 

HOW A FRTINO-FAN IS HADE. 

In the Engineer is given the following account of the ma* 
nufacturo of this article. The disc plat« is first heated, and 
then placed on the "bed "-die of the first of three stamping- 
machines ranged in a row. The stamp is next released, and the 
disc receives its first impression, the required shape being com- 
pletely attained by the two succeeding stamps. To restore the 
toughness of the iron--impaired somewhat by these three violent 
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operationfl — and also to prepare it for the aubsequent operation 
of tinning, the pan is reannealed, and then subjected to a syste- 
matic process of hammering, in which the hammer is made to 
fall with the greatest possible uniformity so as to ensure a per- 
fectly smooth and regular surface. This process requires a good 
deal of tact and agility in manipulation, and can only be success- 
fully performed after long experience on the part of the work- 
man. The " stripping " or paring of the rim is the next opera- 
tion, by which all rou^mess of the outer edge is removed, after 
which, by a sort of scraping process, all particles of oxide are 
taken away. A second " hammering " is then effected before the 
pan is transferred to the " mounting shop.'' Here a forged iron 
handle — made of Staffordshire rods— is riveted on, and the frying- 
pan is then ready for the final process of tinning. The tinning 
shop is, as a rule, a large and well-ventilated building, fitted up 
with a number of vats containing sulphuric acid, and '' baths '' 
filled with molten tin. The dipping of the article to be tinned 
into the sulphuric acid — or "pickling" — thoroughly cleanses it, 
and it is then ready for immersion in'the tin *'bath," which effects 
the required coating, and renders the article ready for use. 

XEEPINa BBEB ON DBltTOHT. 

A VEBY ingenious plan of Keeping Beer on draught completely 
excluded from air has been devised by Mr. Taylor. It dispenses 
altogether with the use of casks. A slate cistern is let into the 
ground, by which at once the advantage is obtained of keeping 
the beer at a nearly unifonn temperature at all seasons of the 
year. But, as we have said, the chief feature is the complete 
exclusion of air. This is effected by the use of a floating lid, 
which, of course, descends as the beer is drawn out. The 
manner in which the lid is made to fit accurately to the walls of 
the cistern, and still is free to descend, could only be made clear 
by a drawing. But we may say that a wooden lid is made to 
fit very neMly to the sides. The sides of the wood are bevelled, 
so that only a narrow edge is presented to the walls of the 
cistern. Alon^ this edge a band of canvas or india-rubber is' 
fixed, which gives, with the bevel on the upper surface, a V- 
shaped space, and i)y packing this space with wet sand, or some, 
soft material, the canvas or india-rubber is kept in close contact 
with the walls of the tank. Thus, the liquid within is com- 
pletely sealed from all access of air. In order to draw out the 
beer, the centre of the lid is bored, and provided with a stuffing 
box arrangement. To tap it, a perforated pipe is thrust through 
the stuffing box, and the connections to the beer engine are made 
in the usual way. This pipe deserves some notice. It is closed 
at the bottom and for an inch or so up, so that, when the lid 
descends to the bottom, any sediment in'the tank is avoided. 
In this way, the beer is always drawn bright and clear. The 
advantages of totally excluding air from beer are very great, 
both to brewer and publican, whose greatest loss is made by 
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beer turning sour, which will be entirely prevented by the use 
of this apparatus. There will be an enormous incidental saving 
in the cost of casks. Besides that, all the dangers of foul casks 
are avoided. For publicans who brew their own beer, the plan 
offers peculiar advantages, for the tanks will serve as fermenting 
vats, and, besides that, they need not have a cask in their esta- 
blishment. — Mechanics^ Magazine. 



BREWING PBBSS. 

A FBESS for squeezing wort out of hops has been erected at 
Messrs. Truman's brewery, coninsting of two endless chains ar- 
ranged at an angle with each other, so that any substance placed 
between the two chains will be gradually compressed as the 
chains advance. An American apparatus for compressing and 
cutting tobacco, constructed upon this principle, was shown at 
the Paris Exhibition in 1867. The tobacco was put into a box, 
the bottom of which was formed of a travelling web of doth, and, 
this web delivered the tobacco on to a travelling chain-web, 
formed of two endless chains connected with cross bars. A 
similar chain-web was carried above the tobacco, but at a dif- 
ferent angle, and the ends of the cross bars moved in grooves 
formed in stout side frames. As the tobacco was moved forward 
it was gradually compressed between the cross bars of the re- 
spective webs and was delivered at the end through a square 
hole in so compressed a state that it was easily cut by scythes 
rotating in the front of the delivering orifice. The species of 
hop-press erected at Messrs. Truman's breweiy resembles this 
tobacco-eutter, except that it is without the rotating knives ; 
but the means employed for giving the requisite pressure con- 
tinuously are the same.— Illustrated London News, 



BALLOON EXPERIMENTS. 

It will be remembered, that in 1868 an attempt was made to 
execute aerial trips in the metropolis, surpassing the ascents 
that have been made on the other side of the Channel ; but an 
accident put an end to it in the very beginning, — the Balloon in 
question having been destroyed by fire. A new one has since 
been constructed, on the same plan, only larger and stronger, at 
an expense of £20,000. It ascends, weather permitting, to ai 
height of 2,000 feet, from a vast circus, constructed of wood-work 
and canvas, on grounds adjoining Ashbumham House. The car 
is able to carry thirty persons, with 2,000 lb. of ballast, and an 
immense guide-rope, ready to afford aid in case the cable might 
be broken by a sudden gust of wind. An accident of this kind 
— which, however, may be considered impossible — ^would change 
the captive balloon into a free one, and blow the passengers to a 
distance of some hundred miles in half-an-hotir. The greatest 
inconvenience would be felt by the gazers below, who would 
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possibly be cut into more than two by the fall of the big cable, 
which is upwards of two tons in weight 

A private trial trip for special scientific purposes took place 
on May 5, 1869, when Mr. Glaisher, the great air-explorer of the 
age, went up with Mr. Yon, the director of the balloon, and 
several other French aeronauts; the expedition, which was a 
tentative one, being joined by Mr. Karl Blind and a few other 
gentlemen. The wind-pressure on that day was extraordinary, 
varying from 6,000 to 12,000 Ib.j and the spectacle of the 
gyrations of the balloon, with its appendage containing a human 
cargo, was magnificent. The force of the wind and the strain 
on the cable being found so great, it was thought advisable to 
make a rope of descent, followed by a second attempt when the 
state of the atmosphere seemed to have bettered. The balloon, 
going up to an altitude of 1,500 feet, deviated some 500 feet, 
through a strong westerly current. The meteorological observa- 
tions taken were of considerable importance. 

On May 10 the wind-pressure reached to 12,400 lb., when the 
engines working the pulley had to go up to 4 atmospheric 
pressure,' which gives a real traction force of ©O-horse power. 
For the first time the weather was then clear, and the passengers 
were able to see, at a glance, Westminster Abbey, Kensing- 
ton Museum, London Bridge, Harrow- on-the-Hill, the Crystal 
Palace, &c. Small clouds, coming from the west, were visible 
on a level decidedly lower than the horizontal line of the car. 
A meteorological observatory is now in course of being estab- 
lished on board, which will be conducted under the honorary 
supervision of Mr. Glaisher. The readings will bear upon the 
aneroid and the mercurial barometer, the wet and the dry bulb 
thermometer, the blackened thermometer, and the blackened 
thermometer in vacuo. Messrs. Negretti and Zambra have con- 
structed an anemometer for registering high level winds. Ex- 
periments will, moreover, be tried to ascertain the force of the 
air electricity. Professional aeronauts are being trained to the 
difficult art of taking readings accurately; and the best form to 
be given to the instruments is imder the consideration of com- 
petent persons. Every reading will be entered in a book of 
reference, the contents of which will be computed and subjected 
to proper reductions and calculations. 

It would be useless to attempt anticipating the results of a 
series of observations which are just beginning, and which it 
requires much care and ability to conduct in a satisfactory 
manner. But it may be allowed to insist on the importance of 
experiments executed on so large a scale with so much daring. 
The balloon used for the purpose is the largest in existence, and 
has proved its capability to hold the pure hydrogen during more 
than fifteen days, which had hitherto been deemed an impossi- 
bility. The working of the apparatus is conducted by Mr. Yon, 
one of the aeronauts who took part in Nadar's expedition from 
Paris to Hanover. He is assisted by Mr. Grodard, whose name 
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is well known. The inventor and proprietor, Mr. Giffiird, the 
patentee of the *' injector," is desirous of studying the art of 
ballooning with a view to the application of a regular motive 
power, the invention of which woidd be the '* crowning glory." — 
Wilfrid de Fonvielle. — Atheriaum, 



THB VELOCUXDE. 

The Velocipede movement, as it has been somewhat oddly 
termed, has made considerable progress dariug the past year. 
As might be expected, its origin has been claimed by the French 
and the Americans ; but there is evidence to show that it was 
popular in England before it was ever heard of either in France 
or America. The Builder has taken some pains to set this 
matter right ; first, by referring to an article in that journal, 
suggesting the application to velocipedes of india-rubber accu- 
mulators, in the year 1856. Again, in the Builder of October 
4, 1862, a paragraph will be found titled " Velocipedal Progress," 
in which it is recorded that *' Mr. Harris, landlord of the Fox 
and Crane, Bristol, had accompanied his brother in a journey by 
velocipede to London, on a visit to the International Inhibition." 
They went the 118 miles in twenty-one hours and a half, and 
returned comfortably in eighteen hours. During the same in- 
terval, too, hundreds of French and American, as well as thou- 
sands and tens of thousands of English, visitors to the Giystal 
Palace at Sydenham, must have seen the stud of velocipedes 
there, long before the new movement reached either France or 
America. 

Even Eansome's " Rantoon," before the meaning of the term 
was understood, had assumed a shape as an improved velocipede 
before the French or the Americans had adopted the movement. 

In 1S62, it stated that the first American patent was taken 
out for an *' automatic horse," or ** cantering propeller," by which 
time also the movement had made progress in Paris. In August 
1867, the Builder urged the improvement of the velocipede 
into a self-moving vehicle; and next year, as enabling persons 
to live out of town, in fresh air, by means of these vehicles, 
which are of little or no expense in comparison with a railway 
or omnibus. 

" A postman has just been provided, by subscription, with one 
at Bangor, which greatly facilitates his labours along the country 
roads. Why does not some ingenious mechanic invent a self' 
moving vehicle of this sort, impelled by a powerful spring that 
could be wound up with a crank-handle, or by compressed air, 
india-rubber accumulators, or some such means, so as to save 
the perpetual movement of feet or hands ? Some cheap form of 
self-moving miniature carriages, it is to be hoped, will ere long 
make its appearance. 

" Now, does not this show that the movement in America was 
very specially connected, in its origin, with our idea of a self' 
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moving velocipede ? We observe, too, from an article on * Com- 
pressed Air for propelling Vehicles,' in the Builder of Novem- 
ber 28, 1868, in which we refer to velocipedes, that compressed 
air, as we have shown that we had years before suggested, 
in connection with this movement, had then been successfully 
applied at New Orleans to street vehicles or cars. The air 
was compressed into light but very strong vessels, of a sort of 
paper mash, at a station, by means of steam power. 

"The Americans have bicycles as well as the French ; and the 
author of a History of the Velocipede, recently published, says the 
claim of the American patent of 1862 ' embraces all the essential 
points of the modem bicycle.' Yet he somewhat inconsistently, 
as well as quite mistakenly, expresses his opinion that * the re- 
suscitation (of the velocipede movement) is due to the petits 
crevea and cocottes of Paris ; ' although he also says that the 
French bicycle was *a thing of the future* ^ as far back as 1866.* 
In the Scientific American is recorded a patent for ' the two- 
wheel velocipede with treadles and guiding arms.' Thus, the 
bicycle and velocipede were known in America sooner than in 
France, as they were in England sooner than in America. And 
several years previously to 1866, and even to 1862, the move- 
ment had already been originated in England, and that the 
pioneer and originator of it was the Builder. 

" We may conclude these notes by recording a few circum- 
stances as to recent * velocipedal progress.' Not only has the 
velocipede been adapted to locomotion on ice, but also on water; 
and a member of the Aeronautical Society, as reported in 
Scientific Opinion, suggests it as a basis for locomotion in 
the air!** 

Paris, we are told, is all alive in this way. In the Bois de 
Boulogne, and on the suburban roads near the capital, such races 
are conducted under all sorts of conditions. As a skilful veloci- 
pedestrian can do his 12 or 14 miles an hour, and can continue 
this for four or five hours at a stretch, there is certainly a poten- 
tiality of contesting a rather formidable race. In one instance 
two Frenchmen challenged each other to do the greatest amount 
of distance in 24 hours ; one accomplished 87 miles and then 
yielded, the other spun along until he had accomplished 123 
miles. On another occasion a party of nine persons went from 
Kouen to Paris between an 8 o'clock breakfast and a 7 o'clock 
dinner, the distance being 85 miles. Very recently, in England 
(for the fit, be it observed, is coming upon us also), three veloci- 
pedestrians went from London to Brighton at the rate of 8 miles 
an hour — a part of the way at nearly double that rate. At 
Liverpool there is a velocipede race club, the members for which 
competed on a recent occasion for a silver cup; the winner 
accomplished eight miles in 44 minutes. 

To these interesting records of the Velocipede we may add> 
that more than fifty years ago the father of the writer, with the 
aid of a clever artisan, constructed a velocipede, or *< hobby-< 

Digitized by VjOOQIC 



MECHANICAL AlO) USEFUL ASTS. 83 

horse," as it was popularly called, with three wheels ; it was a 
costly experimental affair, and the builder being over 1 8 stone 
weight, his family were in a constant state of alarm at his enter- 
prise — ^which ended in failure. 



FENBTBATION OF ABMOUB-FLATES WITH JjOVG SHELLS. 

Mb. (now Sir Joseph) Whttworth, has read to the British 
Association *'0n the Penetration of Armour-Flates with Long 
Shells containing Large Bursting-Charges fired obliquely." 

At the meeting of the British Association, 1868, he con- 
tributed a paper to the Mechanical Section "On the Proper 
Porm of Projectiles for penetrating through Water." The paper 
was illustrated by diagrams, showing the effect produced on an. 
iron plate, immersed in a tank of water, by projectiles with flat 
hemispherical and pointed heads. In that paper he claimed for 
the fiat-pointed form of projectile, made of hia metal, these points 
of superiority over the ogival-pointed projectiles adopted in the 
service: 1. Its power of penetrating armour-plates even when 
striking at extreme angles ; 2. Its large internal capacity for 
bursting-charge when constructed as a shell ; 3. Its capability 
of passing imdefiected through water,, and of penetrating iron 
armour below the water-line. The latter feature was, he 
thought, satisfactorily proved by the experiments described in. 
1868, and the author desired to draw the attention of the Sec-^ 
tion to the experiments made for illustrating the penetrative 
power of long projectiles with the flat front, fired at extreme 
angles against iron plates. These experiments were illustrated 
by the projectiles actually fired and the plates they penetrated^ 
which were laid on the table, and also by diagrams. 



WHITWORTH MKTATi. 

SiB Joseph Whitwobth, after a long course of experiment,, 
has succeeded in producing iron and steel, which, as he states, 
will resist any amount of shock or strain that may be put upon 
them. This " Whitworth Metal," as it is called, is, while in a* 
molten state, subjected to enormous pressure, by which all the 
air-bubbles — those sources of weakness — are got rid o^ and tho 
metal is rendered perfectly homogeneous. If Sir J. Whitworth 
be right in his conclusions, our iron trade is about to undergo 
another revolution. Besides guns of the largest size,, which will 
send their bolt through anything and everything, and never 
burst, we shall have wheels for railway-carriages, that will never 
crack, boilers that will never blow up, and wire for submarine, 
cables that will not break in the laying. 

An interesting account of the application of the Whit- 
worth metal to ordnance, written by an officer of the Royal 
Artillery, has appeared in the I'imes. As this would occupy more 
space than we can devote to it, Ve quote its conclusion > which 
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clearly states the question: "Whitworth's system of artilleiy 
consists essentially in small-bore guns with long projectiles. The 
twist of the rifling must be rapid, because otherwise the long 
projectiles would turn over. All this involves a great strain upon 
the interior of the gun. Until now he has not succeeded in maMng 
heavy ^uns to stand this strain, except in small numbers at a 
prohibitory price. He now asserts that he has foimd the mate- 
rial he has so long sought ; but there is as yet no heavy gun in 
existence made of this material. We say, let him make one and 
let it be tried. Then there is that other question of his shells, 
which has nothing to do with the gun question, and maybe 
settled by firing some projectiles out of the costly pieces now in 
the possession of Government. If the shells succeed, it will be 
interesting to know whether Sir Joseph Whitworth can really 
make guns at a reasonable price capable of firing them. Then will 
come the last question, perhaps more difficult still to answer, 
where can such guns be placed without involring such a compli- 
cation of aflimunition and stores as would be detrimental to the 
public service ? We hold that Sir Joseph Whitworth has made 
out a case for experiment." 

OBEAT GUNS AND OUN-COTTON. 

Among the incidents with which M. Dumas was entertained 
during his recent visit to London for the Faraday Lecture, was a 
trip to Woolwich, where, under the guidance of Mr. Abel, he 
saw the making of big G-uns in the Arsenal, and experiments 
with Gun-cotton which must have surprised him. A palisade 
"was built of oak timbers a foot thick, firmly fixed in the ground, 
and supported in the rear by strong trusses. Discs of gun- 
cotton were placed along the face of the palisade about a foot 
above the ground, and were fired by a battery in the usual way. 
The efiect may be described as wonderful. The palisade was 
literally blown away amidst a deafening report, as if the massive 
timbers offered no more resistance on one side of the gun-cotton 
than the atmosphere on the other. The discs require no fixing ; 
merely laying tiiem on is sufficient. Solid blocks of iron and 
stone can be shivered into fragments by firing a disc laid on the 
top. Li future sieges, if some desperate fellow can but get to 
the gate or a thin part of the walls, and hang on a few discs of 
gun-cotton, a breach can be made by firing with a galvanic 
current from a long distance. Henceforth Lidian stockades and 
New Zealand pahs will be but vain defences ; and if a hole can 
be blown in the side of a ship, what will be the use of building 
vessels of war ? After all, cotton may prove to be king in the 
shape of gun-cotton. — AthencBum. 



A new steam stamf-miix. 
A VEBT efficient Stamp-mill has been introduced by the New 
York Steam-Engine Company, and those engineers who have 
Adopted it express themselves thoroughly satisfied with its 
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Operation. An excellent illustrated description of the machine 
has been published in a recent number of the ATnerican Journal 
of Mining, from which it appears that the stamps which are 
attached directly to steam piston rods are arranged in a group 
of four, and surrounded by a screen. The battery in which the 
stamps work is surrounded by a trough cast in the bedplate of 
the mill. The ore to be crushed is fed through a hopper directly 
into the centre of the group of stamps, and so distributed 
equally to all, and as fast as it is pulverised finely enough it is 
delivered on aU sides through the screen into the trough. The 
stamping is done wet, and the very finest portion of th^ powder 
is washed over from the trough by the overflow of water through 
spouts into an outer surrounding gutter. There is a separate 
steam cylinder and piston for each stamp. The cylinders are all 
cast together with a surrounding exhaust steam jacket, and sole 
plate, and are supported on wrought-iron pillars erected upon the 
bedplate. All the cylinders can be adjusted simultaneously by 
means of nuts fitted to screw threads on pillars, for the purpose 
of adjusting the clearance between the piston and the top and 
bottom of the cylinder, and for maintaining a uniform clearance 
by lowering the cylinders as the stamps wear away and allow th^ 
pistons to descend lower. The steam acts above and below the 
pistons, so that it not only lifts the stamps, but the force of its 
downward pressure on the piston is added to that due to the 
weight and fall of the stamps. Each cylinder has an indepeii- 
dent valve and automatic valve gear, so that each piston and 
stamp may work independently of all the others. The valves 
are short double-faced slides, working horizontally in the chests, 
and operated partly by the steam and partly by conical surfaces 
on the upper parts of the piston and stamp rods, which pass up- 
ward beyond the tops of the steam cylinders into closed central 
caps on the cylinder covers. The conical parts of the rod act 
upon the valves through levers and attached slides. This method 
of operating the valves permits the stamps and pistons to turn 
freely as required. The cylinders are 5^ in. diameter, and the 
pistons have from 6 in. to 8 in. stroke, according to the depth of 
material in the battery. The machine is estimated at about 30- 
horse power, and is stated to crush thirty tons of hard ore in 
twenty-four hours. — Mechanics* Magazine, 



INDIAN INK. 

The manufacture of Chinese Ink, to give it its proper term, is 
carried on upon a very large scale at Shanghai, where a very 
superior description is prepared. The cause of the difference in 
quality between the various inks made in China results from the 
non-employment of a constant material for the production of the 
lamp-black. In order to impart an agreeable odour to the pro- 
duction, the Chinese add a small portion of musk and camphor, 
from the Isle of Borneo, two articles which are exceedingly dear 
in the celestial empire. Ordinary Chinese ink for home use is 
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not scented in any manner whatever. The gilded mystic letters 
that are so attractive to' young pupils and students are first 
formed by the action of the mould. When the cake is dry, the 
letters are traced over with a solution of gelatine in water, and 
the gold or copper is laid on with a fine brush. Like their 
neighbours the Japanese manufacture Indian ink, but consider 
it of a quality inferior to that which they obtain from the main- 
land. Not having given so much attention to the matter as the 
Celestials, they are not so well versed in the manner of pre- 
paring the lamp-black, which is the real secret of the whole 
art. — Mechanics^ Magazine, 

crampton's coal-dust fteb. 
Some time ago Mr. Crampton conceived the idea of utilising 
Coal Waste by grinding it to a fine powder and burning it by a 
blast jet suspended, as it were, in the air, much as one has seen 
lycopodium seed blown through a spirit lamp into a cloud of 
flame. By practical experiments it was soon seen that a large 
economy in the consumption of fuel, as well as a more uniform 
condition of heating in the furnace, was possible by this mode 
of combustion, and that ultimately it might be advantageous to 
employ fuel in this way instead of in the customary manner. 
Permission was recently granted Mr. Crampton, on the recom- 
mendation of General Balfour, for a trial of the process in one 
of the furnaces of the gun factory at the Woolwich Arsenal, 
and a practical exhibition was made in the presence of the War 
Office, Control, and Arsenal authorities, and many influential 
ironmasters and manufacturers. The trial was made in an 
ordinary heating furnace, fltted up in a temporary but sufficiently 
effective way for the immediate purpose of this experiment. 
The fuel operated with was the fine siftings of the Bebbside 
coal, and in the Arsenal works ground in an ordinary mill 
("Peak" stones of 3 ft. 6 in. diameter) to a fine powder. This 
powder is put into a hopper, from the base of which it falls 
down a shoot or feeder, and meeting at the bottom with the 
strong draft of a horizontal blast pipe, there is blown forward a 
rolling cloud of mixed air and coal-dust, the current shooting 
downwards obliquely into the combustion chamber, the lighter 
dust firing instantly, and the heavier having time given it to 
consume before entering the utilising chamber, where piles of 
iron scrap were placed for heating. The work was carried on 
by the regular workmen of the factory by the " piece," the same 
as at the other furnaces ; the piles coming out in about the 
same time as from the rest, but exhibiting a very fine heat 
indeed without any symptom of " cutting." Indeed the results 
obtained were satisfactory in the highest degree. The total of 
work carried on with this furnace on the day previous in one 
shift was 5 tons 4 cwt. 3 qrs. 13 lbs. by the consumption of 36 
cwt. of coal-dust. — Standard^ 
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THS FABADAT UECTUHE. 

Thj5 first Faraday Lecture, delivered before the Chemical 
Society, at the Eoyal Institution, presented several remarkable 
features. The Council chose for this purpose a Frenchman, M. 
Dumas, the great chemist, who gave up his time to this duty, 
and whose address to a large English audience was given in his 
native tongue. Dr. Williamson, the President, thought it was a 
fitting commemoration of Faraday, that a most intimate friend 
and associate in the great world of science should represent the 
catholicity of his discoveries. It was in this spirit M. Dumas 
accepted it ; and from that place, so often occupied by Dr. Thomas 
Young, Davy and Faraday, Dumas proceeded to deliver his 
discourse. What the nature of it was to be no one knew, nor 
from the beginning could any tell whether it was to be a formal 
Uoge or how it was to shape itself. After a few remarks on the 
nature of the individual discoveries of Faraday, he proceeded to 
observe that these discoveries connected themselves with four 
great topics, the nature of inorganic matter, and the nature of 
the forces by whicK it is operated upon ; the nature of organic 
matter, and the nature of the forces operating on this matter. 
These were problems which had occupied the ancient world, and 
particularly the great Greek philosophers ; and he maintained 
that in substance our real and ultimate knowledge was in the 
same state as that of the Greeks, and went no further. In 
rendering a tribute to Aristotle and his fellows, he affirmed that 
Faraday had approached all those subjects in the spirit of a 
Greek philosopher. He described what Faraday, and more par- 
ticularly Dalton and other Englishmen, had done to show the 
identity of matter; and he avoided all reference to foreign 
philosophers, except, as it were on compulsion, to Lavoisier. He 
went on to detail the means by which Faraday had proved the 
identity of forces, and their relation to that of gravitation ; but 
he- affirmed that of this ultimate force we know no more than 
Aristotle did, and that the knowledge of it rested with One above. 
By this time it was perceived that the oration of M. Dumas, 
delivered with the ease and grace almost of an improvisation, and 
assuredly with the gifts of a refined orator, was a vindication of 
natural science in the sense of immaterialism and in the spirit of 
Faraday. Proceeding to organic matter, he described the way in 
which modem chemistry had succeeded in multiplying the com- 
bination of its forms, and in imitating with inorganic elements 
organic substances. He referred to the influence of solar heat 
and light in the development of the organic world, and to the 
dispersion of the constituents of these into that infinite s^e, the 
elements of which we know to be the same as those of this globe. 
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He denied, however, that the chemist with all his endeavours 
had ever imitated life itself, or would ever be able to produce a 
living being. There must be a living seed for a living plant, and 
a living egg to produce a living animal. These, he said, were 
something beyond, fiir above human power, and within the power 
of God alone. That was the spirit, the orator affirmed, in which 
these great subjects had been regarded bj Faradaj, and he be- 
lieved it was in that spirit the audience there assembled had met 
' to commemorate Faraday. They did not believe that all of 
Faraday lay beneath the cold gravestone. He was there among 
them, sharing in their thoughts, for if he had not believed in the 
immortality of mind above matter he would never have laboured 

. for the benefit of science and the advancement of the human 
race. 

M. Bumas ended with applause. He was listened to through- 
out with attention by a crowded audience; applause alone had 
interrupted him, and that sometimes with untimely zeal. He 
had aroused the enthusiasm he felt; and with the unanimous 
thanks of all, touchingly proposed by Prof. Tyndall, the spectacle 
of the defence of immaterialism by a savant of France before an 
English audience, was closed. In returning thanks for the atten- 
tion shown him, M. Dumas expressed his hope that the example 
of that day would be imitated elsewhere. He wished to hear his 
English brethren in Paris, and at all events the Centenary of 
Lavoisier in 1872 would aflfbrd a fitting opportunity. He also 

' applauded the idea of the Chemical Society in devoting this 
celebration to Faraday ; for, -he said, Academies had too often 
bestowed their attentions on princes and statesmen, but in this 
instance with far greater propriety, for Michael Faraday was a 
prince in intellect and a power in the realms of science. — 
Mhenaum. 

ABO OF THE MEBIDIAN IN THE CAFB OP GOOD HOPE. 

Oms of the Eoyal Society's Medals has been given to Sir 
Thomas Maclear, Astronomer Eoyal at the Cape of Good Hope, 
for his measurement of an Arc of the Meridian in that eolony. 
This may seem but a small matter to be thus honourably recog* 
nised ; but to those who know what such a measurement involves 
— that important questions in astronomy are therewith connected, 
and that it is essential to accurate knowledge of the figure of the 
earth, the award of the medal will be appreciated as it des^rvesv 
The circumstances of the case, moreover, are such as command 
recognition. La Caille measured an arc of the meridian at th« 
Cape of Good Hope in the middle of last century ; but astrono* 
mers have not been able to accept his results with confidence, 
owing to the magnitude of the degree inferred from the measure- 
ment being too great, which (if true) would lead to the con- 
clusion that the dimensions of the Southern Hemisphere were 
not the same as those of the Northern. The question was in 
this unsatisfactory state when the late Colonel Everest, returning 
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from India on sick leave in 1820, tarried at the Cape, went over 
La Caille's ground, and pointed ont the discrepancies between 
his results and those obtained in similar operations in the North- 
em Hemisphere. The next step in connection with the question 
was taken by Sir Thomas (then Mr.) Maclear, shortly after his 
appointment to the Observatory at the Cape. Encouraged by the 
advice of Sir John Herschel, who was then in the colony, he with 
much labour recovered La Caille's terminal stations, and com- 
menced the re-measurement in 1836. The difficulties of carrying 
on such a work in a wild country are great ; but they were over- 
come, and the triangulation was extended beyond La Caille's 
northern station, across a vast sandy plain to a spot free from any 
visible source of local attraction. By this and a similar extension 
to the south, Madear's arc has an amplitude nearly four times as 
great as that of La Caille ; but the degree derived from it is 
1,133 feet shorter, and is regarded by the best authorities as a 
" near approximation to the truth." La Caille had, as may be 
supposed, been misled by the local attraction at his northern 
station. A full accoimt, in two quarto volumes, of Sir T. Mac- 
lear's operations was published by the Admiralty in 1866: it 
describes the instruments and methods employed, and with 
respect to these, as,was stated by the President, " this arc of 
the meridian may be regarded as inferior to none on record." 



LOCAL ATTBACTION. 

Colonel Sir Hkkbt James, Director-General of the Ordnance 
Survey, reports that during the past year inquiry has been pro- 
secuted into this very remarkable phenomenon. He observes 
that the relative Ixtent to which the plumb line and the levels 
of our astronomical instruments are affected in a country where 
there is nothing on the surface of the ground to account for it, 
may be judged from the fact that it is nearly double the amount 
of the deflection on Schehallion mountain, 3,547 fb. high, with 
the instrument placed on the sides of the mountain itself, at one- 
third of its altitude, the position to produce the greatest effect 
from the mass of the mountain on the plumb lines. He consi- 
ders that we have very decided indications that the cause is in 
the granitic rocks which extend in a south-west direction from 
Cowhythe through Banffshire, and which are highly impregnated 
in some parts with magnetic iron in a metallic state. The range 
of mountains on the south-east of Banffshire culminates in Ben 
Muich Dhui, 4,296 ft. high, which, after Ben Nevis, 4,406 ft. 
high, is the highest mountain in Scotland. The great amount of 
the attraction at Cowhythe, and along the. coast to the east and 
west of Portsoy, cannot be explained by anything visible on the 
surface, and obliges us to imagine the existence of some large 
and very dense mass of matter underneath it. Sir H. James 
hopes to resume this important inquiry this season ; and the 
geological structure, as well as the mineral character, of the 
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rocks will be carefollj investigated by the Director of the Geolo* 
gical Survey of Scotland. — Mechanioi Magazine, 



THE GBBAT MELBOUBKE TELESCOPE. 

Imtbixigbnob has been received at the Koyal Society of the 
arrival in Melbourne of the magnificent reflector which is hence- 
forth to be known as the Great Melbourne Telescope. Mr. 
Ellery, the Government Astronomer in Victoria, reports that a 
rectangular building, eighty feet by forty, with travelling roof, 
was in course of erection to lodge the instrument ; and as it was 
to be finished in two months, we may believe that the telescope 
has been tried, and that the Colonial Legislature have not re- 
pented of their vote of :^d,000 to pay for it. That their liberality 
has not abated is manifest by their granting a further sum of 
j6 1,700 to pay for the building. The piers which are to support 
the ponderous tube are constructed of grey basalt, known locally 
as " blue-stone," in blocks of from one to three tons weight; and 
it is satisfactory to know that the several parts of the telescope 
and the specula were all landed in good condition. Mr. Le Sueur, 
the astronomer selected to work the telescope, was on the spot to 
receive it. • 

Sir Edward Sabine, in his Presidential Address to the Koyal 
Society, states that the Telescope is now at the antipodes, and at 
work, but not with the same satisfactory results as when it was 
tested by Messrs. Grubb, in Dublin. This, as Sir E. Sabine ex- 
plains, may arise partly from an imperfect knowledge of the 
principles of construction, and inexperience in the use of so large 
a telescope ; partly from experimental alterations made at Mel- 
bourne, and partly from atmospherical circumstances : still, all 
the original conditions may be restored. Meanwhile, the instru- 
ment has confirmed the high impression formed of its powers by 
the Committee of the Eoyal Society, under whose superintendence 
it was constructed. During two nights in June last it was 
directed towards the great ti Aigiis, and remarkable changes were 
discovered to have taken place therein since it was described in 
1834 by Sir John Herschel. The peculiar opening, which that 
eminent astronomer compared to a lemniscate, is still very sharply 
marked, but its shape and magnitude have altered. Its northern 
extremity is opened out into a sort of estuaiy ; one of the re- 
markable constructions then seen has disappeared, and the other 
has shifted its place, and two stars which were exactly on the 
edges of the opening are now at some distance within the bright 
nebulosity, as was well shown in two drawings of these pheno* 
mena, exhibited in the meeting-room. Other changes are men- 
tioned which we need not particularise here further than that 
their angular magnitude is such as to " suggest a strong proba* 
bility that this nebula is much nearer to us than the stars which 
are seen along with it." This is a good beginning for the great 
telescope, and we may expect to hear of further achievements; 



d by Google 



NATTJBAl PHILOSOPHY. 91 

for the photographic and spectroscopic apparatus constructed 
for use in connection therewith have been safely receired at 
Melbourne. 

Though failing in its immediate object, the action of the 
British Association in this matter has not remained fruitless. 
The telescope is now erected at Melbourne, and in the hands of 
Mr. Le Sueur, who has been appointed to use it. It is a reflector 
of '4 ft. aperture, of the Cassegrain construction, equatorially 
mounted, and provided with a clock-movement. We may 
expect before long to get a first instalment of the results 
ol^ined by a scrutiny of the southern heavens with an in- 
strument far more powerful than any that has hitherto been 
applied to them — ^results which will at the same time add to 
our existing knowledge and redound to the honour of the colony, 
by whose liberality this long-cherished object has at last been 
effected. The Eeflector is engraved and fully described in the 
Year-book of Facts, 1869. 



THE sun's " GLOET.*' 

Thb conclusions of the American astronomers as to the nature 
of the brilliant protuberances and the aureole which surround 
the Sun on the occasions when it is eclipsed are not allowed to 
pass unquestioned by French savants. At the last meeting of 
the Acad^inie des Sciences, M. Faye called the attention of the 
members to the results of the observations made on the occasion 
of the last eclipse. He said that M. I'Abb^ Moigne had placed 
the photographs of the sun taken by the American mission at 
his <fisposal. After remarking on the peculiar appearances pre- 
sented by the protuberances, one of which he likened to the 
masses of vapour that are sometimes seen floating over water, 
another to a whale with an enormous tail, he said of the latter : 
— "This protuberance was 70,000 miles in length; its total 
volume, making all allowances, would be 60,880,000,000 cubical 
miles." As those protuberances could now be examined at 
leisure, the chief interest was centred in the golden ring which 
surrounds the black disc of the moon during an eclipse. Pro- 
fessor Young's conjecture that the brilliant rays which constitute 
this ring are a permanent aurora borealis, the result of incessant 
electrical discharges similar to those seen in the Arctic regions, 
is disputed by M. Faye, who thinks the conclusion is not war- 
ranted by what is known of the constitution of the sun. As for 
Mr. Pickering's statement, that the solar crown gave no trace of 
polarisation, the same learned savant, who has made the sun his 
peculiar study for many years past, conceives that Mr. Pickering 
is mistaken in his opinion on this matter; and he brings in 
support of the opposite supposition (for it is difficult to call it by 
any other name when the contradiction between scientific 
observers is so absolute) the observations made by M. Mauvais 
in 1852, and by M. Prozmowski in 1860. It is asserted, appa- 
rently for the purpose of explaining how Mr. Pickering feU into 
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the error imputed to him, if error it be, that he used an instru- 
ment for making his observation which destroyed the polarisa- 
tion. Seemingly with the view of appeasing any pain that the 
discussion might cause to the susceptibilities of the American 
•observers, they are congratulated on having enriched science 
with photographs of fleeting phenomena most valuable for pre- 
sent study and future comparison. 



SOLAR BESEABCHES. 

M. Janssen has communicated to the French Academy from 
Simla, in India, the discovery of a hydrogen atmosphere around 
the sun, and also the existence of a connection between the 
solar spots and the solar protuberances. He considers the 
hydrogen atmosphere to be one of the two elements of the 
future sea. 

Professor W. A. Miller has announced the interesting dis- 
covery of a means by which the red prominences which form so 
remarkable a feature of solar eclipses may be seen at any time. 
The method consists of intercepting by means of coloured glasses 
all the components of solar light except those of which the pro- 
minences are composed. The chromosphere, as the surrounding 
stratum of hydrogen discovered by Mr. Norman Lockyer is 
called, being of the same composition, will also be thus visible. 
This discovery will enable astronomers easily to observe the dis- 
turbances in the prominences, and their connection with the 
spots and other solar phenomena. 



THE STJN AND THE FIXED STABS. 

Fbofessob Grant, in his concluding lecture on Stellar Astro- 
nomy, at the Koyal Institution, has given a recapitulation of the 
facts connecting the Sun with the Fixed Stars which have been 
established by the observation and researches of astronomers. 
1. The stars, unlike the planets, are apparently independent of 
the sun. 2. The stars are variable in brightness : Father Secchi 
has found, on comparison, that the spectrum of the interior of 
the sun's spots resembles that of red stars which contain many 
dark bands (such as Antares and Aldebaran), and therefore con- 
cludes that they owe their colour to the same cause which pro- 
duces the spots in the sun. All these are variable, and their 
variability depends upon the spots. 3, The intrinsic splendour 
and magnitude of some of the stars have been proved by the • 
combination of parallax with the results of photometric experi- 
ments to greatly exceed those of the sun (Alpha Lyrse by twenty 
times). 4. The observation and study of the double stars has 
proved that the law of gravitation prevails among them ; and 
Struve considers that a very large number of the stars are phy- 
sically double. 6. Copernicus considered the sim and stars to 
be stationary in the heavens ; Halley, however, discovered the 
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proper motion of the stars in space ; and now the sun has been 
proved to be moving at the rate of 17,400 miles an hour. 6. The 
constituent materials of the sun and the stars have been shown to 
be analogous, by the revelations of the spectroscope. The stars, 
then, are distant suns, most probably the cer t^res of planetaiy 
systems resembling our own. 



SOIiAB BCLIPSB. 

Thb Alta California, on August 27, reports the full success of 
the most distant observing expedition on the American continent, 
— ^that of Prof. Davidson, of the United States Coast Survey, in 
Alaska, to observe the Total Solar Eclipse on the 7th of that 
month. All the usual phenomena of red flames, &c., at totali- 
ties, were seen and measured. At the astronomical station, and 
on the steamer accompanying another party, the Indians were 
fearfully alarmed, and hid in their houses. On the river they 
left their canoes and took to the bushes : they had expressea 
their disbelief in the prediction, but the actuality made them 
look upon the astronomers with undefinable awe. Prof. David- 
son, in addition to the special eclipse observations, has deter- 
mined the geographical positions of numerous points in the line 
of exploration, and has discovered a mountain-range of magnetic 
iron ore, 2,000 feet high, extending from the mouth of the Chil- 
kahe far beyond his astronomical station. 



SBLBNOaBAFHT. 

Mb. W. B. Bibt, in introducing to the British Association 
the Beport of the Lunar Committee, referred to the progress of 
Selenographical research since the Committee was appointed at 
Bath, in the year 1864. A surface of 100 square degrees, i.e. 
10^ of S. latitude, and 10° of W. longitude, has been surveyed 
. during the period ; the outlines of 433 objects laid down on a 
scale of 200 inches to the moon's diameter ; and a catalogue 
prepared, which contains notices of phenomena bearing on 
questions which have been mooted relative to the physic^ as- 
pect of the moon*s surface. The great question of continued 
lunar change, either transient or permanent, as contrasted with 
apparent change, dependent upon illuminating and visual angle, 
is one most likely for posterity to settle. If, in geological science, 
a region undergoing a series of changes — during the progress of 
which, through a long period of geological time, lakes have been 
drained, volcanoes have burst forth, extensive plateaus of igneous 
ejections formed, and vast denudations of softer materials effected, 
— ^has retained its grander and more imposing features in their 
integrity, — so lb selenological science we may rather look for 
smaU, and, in many cases, to us almost inappreciable, changes 
in and around well-recogpised and imposing lunar forms, than 
expect to witness the obUteration of some very striking object as 

Digitized by VjOOQIC 



94 THE YEAB-BOOE OP FACTS. 

an eTidence of change. The report treated somewhat largely 
on the general question of ^ changes on the moon's surface ; and 
several instances were adduced as proofs that the surface of our 
satellite had undergone successive changes during its past history. 
The determination of successive extraordinary changes which 
were named were said to rest on the strong indications afforded 
by the careful study of photograms, of the priority and poste- 
riority of well-marked features, which can only be realised by 
contemplating the lunar picture in the seclusion of the study. 
While the telescopic view is far superior to the photographic, 
the continual changes of illumination and visual angle prevent 
that appreciation of the relations of different features to certain 
epochs of production which can be so well studied in the photo- 
gram. The detail thus seized upon by the aid of photography 
is vividly realised by the eye at the telescope, when the surface 
of the moon is suitably illuminated. 



HEAT FROM THB MOON. 

At a recent meeting of the Academy of Sciences, Paris, M. 
Mari6-Davy announced, as the result of careful experiments, 
that lunar radiation is incapable of raising the temperature of 
an air-thermometer, coated with lamp-black, even a millionth of 
a degree. This is equivalent to saying that there is no heat 
radiated from the moon, which is a result directly at variance 
with that communicated last session to the Eoyal Society by the 
Earl of Rosse. After a series of careful experiments made with 
his three-feet reflector, his Lordship was satisfied that heat is 
radiated from the moon, and that ** it is capable of being detected 
with certainty by the thermopile." — AthencBum, 



TTBAT OP THE STABS. 

In the summer of 1866 it occurred to Mr. W. Hughes, that 
the Heat received on the Earth from the Stars might, possibly, be 
more easily detected than the solar heat reflected from the moon. 
Towards the dose of that year, and during the early part of 1867, 
he made observations with thermopiles, and a very sensitive 
galvanometer, prepared for him by Mr. Elliott, and succeeded in 
obtaining trustworthy indications ci stellar heat in the eases of 
Sirius, Pollux, and Regulus. — Proc, Brit. Association, 



SPOTS AND SHADOWS IN THB LUNAB CBATEB " PLATO, BY 
MB. W. BIBT. 

Cebtain peaks on the western wall of the crater have been 
measured by Beer and Madler, the heights varying from 5,000 
to 7,000 English feet. These peaks at sunrise cast well-defined 
long shadows on the floor, and these shadows had been measured 
by Prof. Challis, of Cambridge. The fact of the shadows having 



d by Google 



KATUBAL PHILOSOPHY. 95 

been xneasnred left no doubt of the existence of certain irregu- 
larities in the shadow corresponding to the irregularities on 
the summit of the wall. From drawings of Plato, delinea- 
tions of the shadows by Prof. Challis, the late Lord Eosse, 
the late Eev. W. B. Dawes, and J. Birmingham, Esq., of Mill- 
brook, hare been compared. Amongst the interesting results 
the proximity of the snadows of the three principal peaks to 
three very minute craters on the floor of slate may be named, 
thus furnishing the means of readily identifying these craters at 
any fature time. In the concluding part of the paper Mr. Birt 
urged the importance of multiplying such drawings, as a discus- 
sion of them in reference to the moon's year may make us better 
acquainted with the wall itself. 



8T7FPOSBD ACTIOX OF UOHT ON COMBUSTIOK. 

Pbofessob C. Tomunson remarks: The popular idea that 
" light puts out the fire " is so fixed that probably no conclusions 
drawn from actual experiment are likely to disturb it, especially 
if they be adverse to the notion. From a series of experiments 
upon candles of different sizes and weights in dark chambers 
and day and sun-light, it was found that the increase of tempe- 
rature led to increase of consumption of material and vice versd, 
and the whole result may be stated, that in any case the differ- 
ence is so small that it may be referred to accidental circum- 
stances, such as temperature and material : the final conclusion 
being that the direct light of the sun, or the difiused light of 
day, has no action on the rate of burning, or in retarding the 
combustion of an ordinary candle. 



UNDSBOBOUND TBMPEBATX7BB. 

Mb. G-. J. Stmons has read to the British Association the 
Keport of the Committee on Undergroimd Temperature, drawn 
up by Professor Everitt, relating their observations in a well at 
Kentish Town 1,000 ft. deep. They had found the truth at the 
bottom of this well, that the temperature increases at the rate of 
1 deg. for every 52*4 ft. increase of depth. A thermometer con- 
trived by Professor Sir W. Thomson, very strong but sensitive, 
will be lent by the committee to persons undertaking to make 
such observations. 

An interesting paper on The Nature of the Interior of the 
Earth has been contributed to the Popular Science Review by 
Mr. Forbes. In this paper it is stated that formerly the earth 
was supposed to consist of a moltei^ mass encircled by a solid 
crust about forty miles thick. But, inasmuch as the pressure at 
the centre of the earth was necessarily very great, and as it had 
been shown by Professor James Thomson and others that the 
melting point of solids became high in proportion as the pressure 
ascended, it had since been inferred that the interior of the earth 
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mtist be solid, as it was believed that the solidifying influence of 
the pressure would balance the liquefying influence of the heat. 
This inference, however, Mr. Forbes considers to be gratuitous, 
as it is not certain that above the position of maximum density 
the melting point rises, and it may even tall. Hence he concludes 
that the old hypothesis of the fluidity of the interior of the earth 
has the largest claims to acceptation. — Elustrated London News, 



SELF-BBOISTEBINO HTOSOMBTBB. 

Mb. E. Vivian of Torquay has read to the British Association 
a paper on his new Self-registering Hygrometer. At a former 
meeting, he exhibited a self-registering instrument on the cumu- 
lative principle of recording mean values of the differences be- 
tween wet and dry bulb thermometers, and a self-registering 
maximum and minimum hygrometer. He now produced an im- 
proved form of the former instrument, with a series of curves 
showing the comparative results of Leslie's hygrometer, his 
maximum and minimum differential, and his mean self-register- 
ing, which he now offered as the standard. He gave the uses to 
which it might be put. He had used it in recording the aggre- 
gate differences of solar heat of the sun and shade, tiie duration 
of rain, and the amount of nocturnal radiations, and many other 
similar purposes. He now proposed to apply it to recording the 
actual mean temperature, which would be an important feature 
if it could be worked out, and he believed it could, and also to 
the anemometer. He gave a full description of the instrument 
and its mode of working. 

Mr. Symons thought the instrument valuable, and said h^ 
should like to see such a one at every watering-place. He re- 
ferred to the differences in the meteorological instruments used, 
and their position in different parts of the country, and said he 
should like to see every town furnished with a good set of instru- 
ments, placed in suitable and open positions. 



IfEW SELF-BBCOBDINO ANEBOID BABOMETBB, BT MI^ MABTDT. 

The purpose of this instrument is the production of a peiv 
manent record of those important fluctuations of atmospheric 
pressure which, occurring between the stated hours of observa- 
tion, either pass entirely unnoticed or remain unregistered. Th« 
necessity for such an instrument has been suggested by the con- 
sideration that the simple mercurial or aneroid barometer does 
not afford on inspection all the information such an instrument 
might be made to yield, ^he height of any given moment of 
observation is of course always ascertainable ; and, provided the 
index has not been moved in the interval, it will show where the 
mercury stood at the time of the last observation, but it does not 
show the rate at which the barometer is falling, nor the time the 
last change took place— both facts being most important aids in 
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enabling the observer to make a good weather forecast. The 
hourly self-recording aneroid barometer supplies this information. 
The makers think the instrument would moreover prove avail- 
able whei« the more elaborate system of photographic records 
could not be adopted, and they venture to say that if a number 
of these instruments were distributed at suitable stations in dif- 
ferent parts of the world, they could not fail to furnish a mass of 
information of the greatest possible value could the whole of the 
diagrams be brought under inspection at the end of the year in 
one place, «_« 

'fhosfhobescenci; of the sea.. 

Mb. Aixnitft, in a communication to the TimeSy from East- 
bourne, writes: — ^From the 4th to the 12th inclusive the mean 
temperature was daily above the average of July. Yesterday 
(12th) was sultry and cloudless, and the sim shone with great 
power. At 4 p.m. a thermometer in his rays registered 112^, 
and the shade heat was 72^. On the whole day ^e mean was 
67°, which is 6*1° above the computed average. 

In the evening the sea was beautifully tranquil, and so light 
was the air that the track of steamers in the offing could be dis- 
cerned for long distances. A low wall of doud lay out at sea, 
forming a rigid horiEontal line far down in the south. 

At 10 p.m. the air was calm, the tide flowed in with gentle 
motion, and the crest of the surf as it broke upon the shingle 
became vividly, luminous, the phosphorescence being in some 
instances as bright as the nucleus of an ordinary aerial meteor. 

A gentleman residing here, who takes much interest in the 
porsxdts of natural science, tells me that on this coast the oocur- 
zence may be regarded as quite a luma wxtura. 

If the noctUuca miliaria — the animalcule by which this phos- 
phorescence is supposed to be produced — is always to be found 
in these coast waters, how is it that its presence is so seldom 
manifested? 

Let us look at the elemental physical conditions under which 
it became visible. 

Yesterday had been a brilliant day, atmospheric electricity 
was abundant, the wind had shifted from east to south-west, and 
electric clouds (cirro-cumuli) were gradually overspreading the 
sky. An old boatman on the beach told me the sea never 
" burnt" except the wind had been blowing from the east. May 
it not be that a certain combination of positive and negative 
electricity is necessary to elicit in a calm sea the vital action for 
luminosity of these minute infusorial rotifers ? 



rOBEST CONFLAGRATIONS. 

Thebb are three principal causes to which may be attributed 
the Ignition of Forests. They are wilful incendiarism, accidental 
incendiarism, and spontaneous combustion. Many persons are 
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sceptical on the subject of the last-mentioned cause, but there is 
abundance of the most reliable evidence to prove that it has 
been productiye of destruction not only to vegetable but also to 
animal life. In investigating the liability of forests to these 
several chances of conflagration, the first may be omitted, as it i» 
scarcely possible to prevent an evil-disposed person setting fire 
to a wood if he be so inclined. The other two causes may be 
guarded against, as they depend upon a variety of existing con- 
tingencies, which are well known and recognised as imparting^ 
an inflammable tendency to the standing timber. As may bo* 
anticipated, the nature of the trees, the character of the soil, and 
the geographical locality exercise considerable influence upon 
the chances of combustion. That the mineralogical constitution 
of the soil plays an important part, in these instances becomes 
evident as soon as attention is directed towards forests, some of 
which spring horn a calcareous and others from a granitic sub- 
stratum. The oak, the pine, and the arbutus, which together 
are frequently met with growing upon the former description of 
geological formation, are thus comparatively secure from igni- 
tion. There is very little, if any, accumulation of brushwood, 
and moreover it is not of a very inflammable nature, so that 
even when a fire does occur it rarely commits any very seriou» 
or extensive devastation. The case is widely different when the 
character of the soil is granitic, and is, in fact, composed of the 
disintegrated particles of primitive rocks. This imparts an 
espedai resinous property to the vegetable productions, and alao 
largely increases the quantity of brushwood, particularly of th« 
heather, which is the most dangerous specimen of the class. It 
is in this mass of dry wood and d^nis that lurk the seeds of 
future conflagrations, and which feed them until they acquire 
sufficient fierceness to seize upon the larger trees, and extend 
their ravages sometimes over a whole district. During the hot 
season this inflammable mass becomes desiccated to so extreme a 
degree as to be ignited by the merest spark, aud the rapidity 
with which the flames spread seldom leaves much chance of ex- 
tinguishing them. As a rule, the fire is extinguished by con- 
suming itself. It dies ouU—'Meohanics* Magazine. 



FHOSFHOBXSCENCB. 

Db. Moffatt has read to the British Association a paper — 
'* On the Phosphorescence of the Sea and Ozone in Connection 
with Atmospheric Conditions." It appears from observations, 
taken at sea, that, as on land, ozone periods commence and that 
ozone is in maximum quantity with decreasing readings of the 
barometer and the conditions of the south or equatorial current 
of the atmosphere ; and that ozone periods terminate with in- 
creasing rea(fings of the barometer and the setting in of the 
polar current. Periods of luminosity of phosphorus and ozone 
periods take place with the conditions of the equatorial current, 
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and that non-luminoBity and non-ozone periods occur with the 
polar cnirent ; and by tabular results he showed that the lumi- 
nosity of phosphorus and the phosphorescence of the sea take 
place under the same atmospheric conditions, and that there is 
an intimate connection between ozone periods and periods of 
ocean phosphorescence. __ 

FBBCEPTlOirS OF THB I.0WE8T ANIMALS. 

Thb following interesting fact may be of no practical import- 
ance further than showing 3iat the Perceptions of the Lowest 
Animals seem to accord with our own. When a basin of water 
containing some of those active little animals, water-fleas, is 
surrounded with blackened pa^er the animals sink into inactivity ; 
but when a strong beam of light is sent through a hole in the 
paper, they spring at once into activity and collect in the illumi- 
nated part of the water. Further than this, if a spectrum be 
projected through a slit in the paper, the greater number of 
animals collect in that part of the water illuminated by the 
orange yellow rays, and the fewest in the line of the violet, ' 
which would seem to indicate that they too most readily perceive 
yellow light. — Mechanics* Magazine. 



NATUKAL GAS. 

What the interior of this globe of ours holds, whether it is a 
solid, a void or vacuum, or a seething mass of molten rocks, a 
globe of liquid fire, we do not really know. The phenomena of 
earthquakes, volcanoes, boiling springs, &c. ; the increasing heat 
as the earth is penetrated; the fact that the temperature is 
greater at the surface of the earth, or the sea level, than above 
it, and the escape of inflammable gas from artesian wells, seems 
to point to an internal inferno of iron. Centuries ago these 
phenomena were noticed, and their existence used as an evidence 
of a heU, the locality of which was the centre of the earth.' Still, 
no one of these, nor all taken together, is absolute proof of an 
incandescent interior. We have never yet penetrated the crust 
of the globe, nor even probed the crater of a volcano and reached 
the great internal cavity. If the crust is, as has been estimated, 
about thirty miles thick, the amount of force necessary to raise 
the tons of liquid lava to the oriflce of a mountain is simply in- 
conceivable, and its effect on the surrounding walls and the sur- 
face would be sufficient to materially change the physical charac- 
teristics of the coimtry for hundreds of miles around, ^o, if the 
earthquake receives its impetus of motion and its almost incal- 
culable power from the agitation of an internal sea of liquid 
igneous matter, confined within a crust of thirty miles in thick- 
ness, and the throes of this sea are transmitted and communi- 
cated through this mass to the surface, would the most disas- 
trous earthquake known to history or tradition be sufiicient to 
account for the exercise of such a power ? The force that could 
o a 
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move, or break, or shake the crust of the globe would be euffi- 
cient to turn our continents into bottomless seas and our oceans 
into mountainous deserts. At most, we have a shaking of the 
surface, a superficial disturbance of the ocean ; but no disappear- 
ance of the sea through some cavity reaching the molten centre 
of the globe, and no vomiting forth of a consequent mass of 
steam, vapour, and lava sufficient to destroy all animal life, and 
to make the earth a desert. 

Volcanoes and earthquakes may be acconnted for without d&< 
scending to so great a depth. If the earth's crust is thirty milesi 
thick, there is ample room for the reservoirs of all the power- 
generating materials necessary for the production of eruptions 
and earthquakes. That this crust is not solid or homogeneous 
is not only proved by theories based on analogous truths, but is 
actually demonstrated by mining, well boring, and the existence 
of immense caverns, with plains and hills, and lakes — a subter- 
ranean landscape. The increasing heat of the earth below the 
surface no more demands a vast internal furnace for its exist- 
ence than does the superior temperature at the earth's surface 
over the inferior temperature of the cloud line or the mountain 
tops. Both may be assigned to the same, or a similar cause, 
that of weight or pressure, or both combined. "What other occult 
or unknown causes, as electricity, magnetism, galvanic agencies, 
the nature of which we do not understand, it is immaterial now 
to enquire. Suffice it to say, that we know that the earth's crusl^ 
(to use a familiar term without assenting to the theory of the 
believers in the igneous philosophy) is not solid, and that it con* 
tains explosive and inflammable gases which may be sufficient 
in quantity and powerful enough in explosive and dangerous 
quality to produce all the phenomena of volcanic eruptions and 
earth shakings. The difficulty of accounting for the extended 
character of these latter phenomena — earthquakes — ^is no greater 
than if the theory of an internal globe of liquid fire be accepted, 
as is evident by the statements made by the supporters of that 
theory of the thickness of the earth's crust. 

That the earth (not merely its interior, but the crust of the 
globe) is a gasholder, it would be nonsensical to deny. All our 
coal, whether bituminous or anthracite, contains inflammable 
gases ; coal mines are infested with it, and many of the delvers 
in their depths annually lose their lives by its explosion, either 
from accidental causes or spontaneous ignition. No one who is 
at all acquainted with the business of boring for oil will deny 
that emissioms of inflammable gas are a necessary concomitant 
to well boring. In the oil regions this gas is frequently and ex< 
tensively used as fuel for driving the engines, or rather for gene* 
rating steam. A notable instance is one we mentioned twen^- 
one months ago, where we spoke of a large manufactory in Erie, 
the machinery of which was driven and the buildings lighted by 
the gas from an unproductive oil well. The establishment is 
that of H. Jarecki and Co., brass workers. For more than two 
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years they have led gas by means of a 3-inch iron pipe from an 
unsuccessful oil well 1,200 ft. distant from the manufactory, and 
used it as fuel for their boilers and as light for their works. 
The flow is never stopped, never changed in amount of pressure ; 
the gas is of good lighting properties, and when at night or on 
Sundays the works are stopped, the gas still comes ; at night 
being lighted at the mouth of a pipe of 2 in. or 2^ in. diameter, 
situated near the top of the main building. This light is suffi- 
cient to illuminate several streets and squares in every direction, 
and the escaping gas makes a noise as of escaping steam, that 
may be heard at a long distance, while the gas flame is not less 
than 4 ft. or 5 ft. high. — Scientific American. 



FBOFEBTIBS OF METALS. 

A EoYAL Society Medal has been awarded to Dr. Matthies- 
sen, Lecturer on Chemistry, at St. Bartholomew's Medical Col- 
lege, whose reputation as an accurate and trustworthy experi- 
mentalist is well established. His researches into the electrical 
and other physical Properties of Metals and their alloys have 
been followed by important advantages to commerce as well as 
to science. What the scientific results are may be seen in the 
Philosophical Transactions, and the Boyal Society's Proceedings, 
As regards practical applications, telegraph engineers now con- 
stantly avail themselves of the laws deduced from the results of 
Dr. Matthiessen's electrical experiments ; to his investigations 
is due the improvement in the conducting power of the copper 
wire now used in submarine telegraph cables ; and to his pro- 
duction o^ an alloy of platinum and tin electricians owe the 
resistance coils now given out by the Electrical Standard Com- 
mittee of the British Association, and adopted as standard 
instruments. With characteristic perseverance he has investi- 
gated the chemical constitution of cast-iron, and has at length 
discovered a way of producing chemically pure iron, which can- 
not fail of important results. Other researches by Dr. Mat- 
thiessen are — on the action of oxidizing agents upon organic 
bases, and the chemical constitution of narcotics, on which he 
has already arrived at conclusions full of promise of future 
success. 

EFFECT OF COLD ON METALS. 

The effect of extreme Cold on Metals, and particularly on iron, 
has often been remarked in this country. . The axles and springs 
of railway carriages are known to be much more liable to frac- 
ture during a severe winter than at other times. Other metals, 
too, are more or less affected by cold. The leaden pipes which 
burst with the frost would no doubt bear a much greater strain 
at a higher temperature, when the metal would simply expand 
with the pressure. On tin, however, the effect of great cold is 
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much more marked. Some pigs of Banca tin exposed last 
winter at St. Petersburgh underwent a most remarkable change. 
The metal became fibrous, and deep fissures were produced in 
Tarious directions. Eritsche, who details the circumstances, 
mentions that the phenomenon had been observed before in 
Bussia, once in the case of the pipes of a church organ which 
were cracked and rendered useless by the ftost, a Set which 
shows that organs built for cold countries should be well cased* 
In the instance of mercury, it was stated by M. Dumas, that tho 
frozen metal, when brought to a much lower temperature than 
its freezing point, xmdergoes a remarkable change in its mole- 
cular state. Cold means condensation, and no doubt producer 
some change in the form and arrangement of the ultimate par* 
tides of the metal whereby its physical properties are consider- 
ably modified. — Mechanics' Magagine. 

ntON — ^irBA.T AND STRAIN. 

Mb. GtObe has noticed a new fact in the behariour of Iron 
under the influence of Heat and Strain. A strained iron wire 
was heated to redness by a current of voltaic electricity, and 
then the current being discontinued, was allowed to cool. It. 
was observed that there arrived a moment in the process of cool- ' 
ing at which the wire suddenly elongated, and then gradually 
shortened, until it became perfectly cold, remaining, however, 
permanently elongated. No other metal besides iron exhibited 
this peculiarity, which Mr. Gore attributes to a momentary 
molecular change ; and he points out that this change would 
probably happen in large masses of wrought iron, and would 
come into operation in various cases where these masses are sub- 
jected to the conjoint influence of heat and strain, as in various 
engineering operations, the destruction of buildings by fire, and 
other cases. The phenomenon deserves a further investigation, 
since every fact relating to iron is of importance to us. 

ITEW UBTALS. — HTDBOGENIirM AND JABGONTUM. 

Thosb who have followed the chemical investigations of the 
Master of the Mint, and noted their sequence from the date of 
his first communication to Thomson's Annals of Philosophtft in. 
1826, to the present time will not have been surprised by his 
paper lately read at the Eoyal Society. After what he said 
thirty years ago as to the nature of hydrogen, and after his 
•* message from the stars " in the ocdnded hydrogen of a meteo- 
rite, a new paper On the Relation of Hydrogen to Palladium 
comes in logical order. Mr. Graham has not yet arrived at the 
point of laying before the Society an ingot of that highly volatiw 
metal hydrogen ; but he states that " the idea forces itself upon 
the mind that palladium, with its occluded hydrogen, is simply 
an alloy of this volatile metal, in which the volatility of the one 
element is restrained by its union with the other, and which owes 
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its metallic aspect equally to both constituents. " This idea he 
confirms by a series of experiments, in which palladium is 
charged -wiiti 800 or 900 times its volume of hydrogen gas ; and 
to this compound substance he gives the name of Hjifdroffenium, 

May we not regard this result, worked out with a cautious 
accuracy .which has always characterised Mr. Graham's re- 
searches, as a step towards the ingot of hydrogen ? Faraday 
once solidified different gases before the eyes of a thousand won- 
,dering spectators at the Boyal Institution. Is it reserved for 
anyone of our living natural philosophers to show us the solidi- 
fication of hydrogen ? 

It appears from the details of the experiments, as read in the 
paper, that the density of palladium when charged with hy- 
drogen to the extent above mentioned is perceptibly lowered ; 
that the mean density of hydrogenium is 1'951, or nearly 2 ; 
that its tenacity and electrical conductivity are less than in palla- 
dium, but the conducting power, being 5*99, is yet considerable, 
and "may be construed to favour the metallic character of the 
second constituent of the wire," that is, of the hydrogen. On 
the other hand, hydrogenium is more magnetic than palladium — 
as 4S° to 10° — and, as Mr. Graham remarks, " must be allowed 
to rise out of the class of paramagnetic metals, and to take place 
in the strictly magnetic group with iron, nickel, cobalt, chro- 
mium and manganese. This fact may have its bearing upon the 
appearance of hydrogenium in meteoric iron, in association with 
certain other magnetic elements." — Athenaum. 

The discovery of another metallic element, by means of spec- 
trum analysis, is again announced — ^this time by Mr. Sorby, who 
found it in the course of an examination of some Ceylon 
hyacinth or jargon (zircon), as the stone is sometimes called. 
Hence, Mr. Sorby proposes to call the new metal Jargonium. 
The characteristic spectrum of the supposed new element is a 
series of black absorption bands, and in connection with these, it 
IB right to mention that Professor Church, who is well known by 
his researches on some of the rarer and more expensive minerals, 
had noticed in 1866 that some riroons gave a series of black 
"bands, from which he then inferred the presence of a new ele- 
ment, and proposed the name nigrium for it. Earlier still, Svan- 
berg, by a chemical examination of zircon, came to the conclusion 
that it contained a till then undiscovered element, which 
he did not succeed in completely isolating from zirconium, 
but for which he suggested the name norium. Whether the 
metals thus independently discovered are one and the same, 
or three distinct elements, remains to be settled by a more 
complete examination. We fancy, however, that there can be 
little doubt that Professor Church's nigrium and Mr, Sorb/s 
jargonium are identicaL The minerals which contain these 
metals are so rare that the discovery is of little importance, 
except in a scientific point of view. But we must quote one 
practical application of Professor Church's discovery, which he 
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pointed ont in the IntellectttcU Ohaerver for Hay, 1866. The 
orange hyacinth, which shows these black lines yeij distinctly, is 
extremely rare, and yeiy precious, and another and cheaper 
stone, cinnamon-garnet, is commonly sold for it. This latter 
gives no black bands, and hence the spectroscope affords a ready 
means of detecting the imposition. — Mechanioil Magasine, 

COMBUSTION TTITDBB FBESS17BBS. 

Feanklakd*s views of the cause of luminosity in a flame are 
in opposition to Davy's opinion, that luminosity depends upon 
the incandescence of solid particles. Dr. Frankland asserts that 
it is a consequence of the density of the atmosphere surrounding 
a flame. We need now only mention one experiment which is 
thought conclusive. The flame of pure hydrogen, which is 
barely visible at the ordinary pressure of the air, becomes more 
and more luminous as the atmosphere in which it is burning is 
compressed. M. Deville does not accept Dr. Frankland's con- 
clusion. Pressure, he says, means elevation of temperature, 
and luminosity depends upon temperature. It is not our inten- 
tion to enter upozi this discussion here, and we come at once to a 
practical application. Pressure meaning elevation of temperature, 
M. Deville suggests that the furnaces of engines might be supplied 
with air under pressure, in which case the products of combustion 
passing slowly through tubes at a much higher temperature than 
under ordinary conditions, the extent of the heating surface 
might be greatly diminished. The application to marine boilers 
when heated with liquid hydrocarbons is particularly mentioned, 
and is, perhaps, within the range of possibility. Double work, 
however, it must be remembered, is imposed on the steam, and 
the requirement of an extra boiler might counterbalance the ad- 
vantages of a diminished heating surface. We look forward with 
much interest to the results of M. Deville*s labours. He has an 
iron room constructed in which he can cany on furnace experi- 
ments under a pressure of two or three atmospheres, and we 
sincerely hope that no accident may happen to prevent him &om 
giving to the world the valuable results ne is likely to arrive at.— 
Mechanio^ Magazine. 

UAGITETISU AND HEAT. 

An ordinary magnet loses its Magnetism when heated. But 
molten cast iron, surrounded with a helix, through which a 
strong galvanic current is sent, becomes strongly magnetic, and 
retains its magnetism as long as the current is continued. This 
fact has been discovered by M. Treve, who draws some important 
inferences as regards the magnetism of the earth. 



NEW FOBMS OF PEBMANENT HAQNET. 

A siscovEBY has been made by Mr. P. A. Paget, C.E., 
which must become a subject of interest among electricians* It 
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18 well known thAt it is impoBsible to magnetise a plate except 
in the direction of its greatest length ; and that a square one 
eannot be made to show magnetic action at all. Mr. Paget, how- 
ever, finds that by cutting slits nearly up to the middle of a 
steel plate, a square plate in one piece can with such slits be re- 
gularly magnetised ; and by this means even an oblong square 
plate can be regularly magnetised and with as many poles as 
may be required, in a direction transverse to its greatest length. 
Hr. Paget also suggests that a parallelopipedon or cube may, 
perhaps, be convertible in this way into a connected series of 
magnets. It may be said of course, that it is just separate 
oblong magnets that are thus made ; but they are not separate ; 
and the influence of this Siamese twin sort of connection is just 
one of those curious points which require investigation. May not 
the oblong connection be in itself a diamagnet? and if so, the 
mutual reactions of the diamagnet and the magnets may evolve 
something new in regard to magnetic and di^iagnetic laws. — 
Builder, 

CALCULATION OF STBAK-EMOINES. 

In 1^8, the Council of the Eoyal Society awarded their Bum- 
fbrd Medal to M. H. V. Begnault for his "Experiments to De- 
termine the Laws and the Numerical Data which enter into the 
Calculation of Steam-engines," which, with other valuable re- 
searches, had been published, to the great advantage of science. 
The results there given were accurate beyond any then existing, 
and their value and importance were acknowledged by the Pre- 
sident^ the Marquis of Northampton, as he handed the medal to 
(then) Lieut.-Col. Sabine, Foreign Secretary of the Society, who 
received it on M. Eegnault's behaJf. Since that date the eminent 
Frenchman has pursued his investigations, and given them to 
the world in the second volume of tiie work above mentioned. 
They embrace a wide range of experiments ; and as Sir Edward 
Sabine informs us, the amount of labour involved in M. Reg- 
nault's researches upon the specific heat of simple and compound 
bodies, upon the dilatation of gases and vapours, upon the com- 
parison of the air with the mercurial thermometer, upon the 
elastic force of aqueous vapour, upon the determination of the 
density of gases, and upon nygrometry, must excite the astonish- 
ment of all who can estimate the diflBculty of the problems 
attacked, the precision of the results attained, and the funda- 
mental character of the data which he has determined. We are 
further assured that the " researches on the specific heat of gases 
and vapours alone constitute a monumental work." It is a sub- 
ject on which conclusions the most discordant had been arrived 
at by Experimental investigators of tried skill and ingenuity ; 
and to have cleared away all their perplexing contradictions is 
no small achievement. Hence we see good reason why the 
Council of the Eoyal Society elected M. Eegnault years ago one 
of their fifty Foreign Members, and hare now conferred on him 
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the highest ionour iu' their gift — ^the Copley Medal. It was re- 
gretted by all present that he was prevented from appearing to re- 
ceive the medal in person by " des conditions trSs triates defanaUe,^ 

FBOICOTEBS OF TAPOBISATIOIT. 

A TEBY interesting communication made to the Boyal Society 
by Mr. G. Tomlinson records some facts which suggest a wide 
practical application. Anyone who has observed a liquid boiling 
in a glass vessel, will have noticed that the bubbles of Vapour 
start from but a few points, sometimes, indeed, from only one. 
It is not because that spot is hotter than surrounding parts, but 
in most cases a minute speck or point may be seen either in the 
glass itself or adhering to it, and from this the bubbles of va- 
pour stream away. Mr. Tomlinson regards a liquid at or near 
its boiling point as a supersaturated solution of its own vapour; 
and just as in supersaturated saline solutions, the introduction 
of a solid nucleus starts crystallisation, so in the present case, 
the solid nucleus serves to start ebullition. On one condition, 
however, the point, or speck, or nucleus, must not be " chemically 
clean." Chemical cleanliness, we need hardly say, means abso* 
lute cleanliness. Many may suppose, that when, for instanee, 
they have washed a glass rod in water and wiped it witiii a clean 
cloth, the rod is clean. Not at all ; it may be dirtier than it was 
before. To get it chemically clean, you must put it in strong 
acid, then rinse it with distilled water, then put it in ether, and 
finally wipe it, as we may say, with the flame of a spirit lamp. 
Then for a moment, you may have it clean, but only for a mor 
ment; one wave in the air and it is chemically unclean onee 
more. Dirt, however, we know is a very useful thing when in 
the right place, and some things which we have to regard che- 
mically as dirty, and which indeed refuse to be made dean, are 
highly useful as " Promoters of Vaporisation," an expression of 
Faraday's adopted by Mr. Tomlinson. Among these coke and 
charcoal are the most active, and the results of some experiments 
made for Mr. Tomlinson suggest the introduction of a bushel or 
two of one of them into every steam boiler. Thus when water 
was boiled for twenty minutes in a glass flask alone, 995 grains 
boiled away, but when some pieces of coke were added, 1,130 
grains of water boiled away in the same time. An experiment 
with wood charcoal had more striking results. Water was made 
to distil freely from a still, and the quantity collected in fifteen 
minutes was weighed. Some pieces of charcoal were then added, 
and the distillate again collected during the fifteen minutes. 
From the water alone, 262 grains were collected; from the 
water with charcoal, 334 grains ; that is, upwards of one-fourth 
more water was evaporated when the charcoal was used. These 
experiments were made under the ordinary pressure, and it is 
likely that the results under extraordinary pressure will be stiU 
better. An incidental advantage will be that the coke or char- 
coal will prevent, to a great extent, the deposition of crust on the 
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bottom of the bc»ler, and so prevent a waste of heat £*om that 
source. — Mechanic^ Magazine, 

UB. EUOOINS'S SFBCTSITM ANALYSIS. 

Mb. WnxiAM Httgoins, F.R.S., has read to the Royal Instita- 
tion an account of some further results of Spectrum Analysis as 
applied to the heavenly bodies which had been obtained in his 
observatory since his discourse in 1865, in which he had been 
assisted by Professor W. A. Miller. He began by a brief state- 
ment of the principles by which spectra should be interpreted, 
referring to large coloured diagrams, exhibiting, 1, a continuous 
spectrum, unbroken by bright or dark lines, which indicates that 
the light has not undergone any modification on its way to us, 
and that its source is an opaque body, almost certainly solid or 
liquid, and giving no information of the chemical nature of the 
substance from which the light emanates; 2, a spectrum of 
bright lines separated by dark spaces, which inarms us that the 
source of the light is matter in the gaseous state, and by means 
of which we may discover whether any terrestrial substances 
exist in the source of light, by comparing the bright lines with 
the lines of terrestrial flames ; and 3, a continuous spectrum in- 
terrupted by dark lines, which shows that the light has passed 
through vapours, which have deprived it of certain re&angibilities 
by a power of selective absorption. Mr. Huggins then described 
an application of this method of analysis to the stars in a new 
direction — as a method of detecting whether they have any 
motion towards the earth or from it ; and he explained how this 
part of a stains motion could not be recognised by ordinary 
methods of observation, since a motion in the line of sight would 
not produce any apparent change of position. After showing by 
experiments on sound (the production of beats or discord by the 
rapid to-and-fro movements of two vibrating tuning-forks, which 
were in perfect unison when at rest), he explained the way in 
which a relative motion of the source of light and of the observer 
would produce a change of refrangibility in the light, and which 
would be shown by a minute shift of the position of a line in the 
star's spectrum ; and he stated that, after every care had been 
taken, he had discovered a minute shift of a line in Sirius, which 
showed that the starts motion, after making corrections for the 
earth's motion and for the sun's motion in space, was about 
twenty-six miles per second from the earth. Mr. Huggins then 
described the results of a more severe testing with a very power- 
ful spectroscope of the apparent coincidence of two of the lines 
of the spectrum of the nebula in Orion with a line of hydrogen 
and a line of nitrogen, which issued in the coincidence being per- 
fectly maintained, making it still more highly probable that the 
chief constituents of that nebula are hydrogen and nitrogen. He 
stated that he found, when the brightness of the spectra of these 
gases was greatly diminished, all the lines were extinguished 
except the one line in each spectrum coincident with lines in the 
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nebula ; and this, he said, suggests whether the other lines of 
the gases have been extinguished by a power of absorption 
existing in cosmical space. Mr. Huggins then gave an account 
of his examination of the light of two comets last year, both of 
which gave spectra consisting of three bright bands, but not 
identical in each comet ; and he stated that he found the spec- 
trum of the comet discovered by Winnecke to agree precisely 
with the spectrum of carbon, which tended to throw light on the 
nature of cometary phenomena. In conclusion, after exhibiting 
a beautiful representation of the protuberances on the sun's disc 
as photographed by Major Tennant, Mr. Htiggins described a 
method which he had discovered whereby the form of these pro« 
tuberances could be seen by the use of coloured glasses. 



MB. IX>CXYBBS BBCENT DISCOVEBIES BY TKB SPBGTBOSCOFB. 

Mb. Locxteb has discoursed to the Eoyal Institution on 
Becent Discoveries in Solar Physics made b^ the Spectroscope. 
He began by referring to the conflicting opinions in 1865, re- 
specting the cause of the darkness of the spots in the sun. In 
England Messrs. Warren De la Kue, Balfour Stewart, Lcewy, 
and others attributed it to the absorption of the solar light by a 
cool, non-luminous atmosphere, called the photosphere, pouring 
down upon the general surface ; while French men of science, 
represented by M. Eaye, said that a spot is dark because it is a 
hole in the photosphere, the feebly luminous radiating gases of 
the sun being then visible. To test these rival theories Mr. 
Lockyer, in March, 1866, attached a spectroscope to his telescope, 
and the results of his observations immediately demonstrated 
the correctness of the English opinion. As the solar atmosphere 
was thus proved to be a cool absorbing one, and as during an 
eclipse the red flames or protuberances give out more light than 
the corona, Mr. Lockyer and Dr. Balfour Stewart reasoned that 
the protuberances were probably masses of glowing gas, hotter 
than the corona. After exhibiting illuminated magnified photo- 
graphs of the phenomena of a solar eclipse, Mr. Lockyer illus- 
trated the train of thought which led to his employment of an 
increased number of prisms in the spectroscope wiUi the object 
of diluting or dispersing the continuous spectrum of the solid 
body of t£e sun, and thereby causing the lines of the gaseous 
spectrum of the protuberances to appear. This he tried in 1866, 
by means of a Herschel-Browning spectroscope ; but enough dis- 
persion was not produced, and the effect was not obtained. 
M. Janssen, however, conceived the method of solving this 
problem during the eclipse of August 18, 1868 ; and the very 
next day succeeded in obtaining spectroscopic evidence of the pro- 
tuberances which he had seen surrounding the eclipsed sun on the 
previous day ; and he eventually determined that these protuber- 
ances are built up of hydrogen. The way in which these impor- 
tant discoveries were made was clearly explained by Mr. Lockyer 
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"by reference to an enlarged and illuminated photograph of the 
arrangements of his own telescope and spectroscope, and to a 
series of photographs of spectra. He then proceeded to describe 
the results of the elaborate experiments of himself and Dr, 
Frankland ; among these he especially referred to the eyidenca 
they obtained that the gaseous matter of which the prominences 
are composed is in a condition of extreme tenuity, and that even 
at the lower surface of the chromosphere — ^that is, on the sun itr 
self — ^the pressure is very far below that of the earth's atmo- 
sphere. Instead of the compound atmosphere supposed by Kirch" 
hoff, they found one mainly consisting of hydrogen ; and they 
showed separately that the gaseous condition of the photosphere 
is quite consistent with its continuous spectrum ; that a sun-spot 
is a region of greater absorption ; that when photospheric matter 
is i2\jected into the chromosphere bright lines are seen ; and that 
there are bright lines in tfaia solar spectrum itself. Thus, it ia 
probable that the absorption to which the reversal of the spectrum 
and the Fraunhofer lines are due takes place in the photosphere 
itself or near it, instead of in an extensive outer absorbing atmos- 
phere. Mr. Lockyer next described the beautiful and interesting 
results which he obtained by observing the sun through an opeu 
slit, whereby the smallest details of 2ie protuberances and the 
sun itself were made visible ; and he especially referred to the 
existence of the convection currents, the up-rushes and down- 
rushes going on between the sun and its atmosphere ; and com-* 
mented on the effect of violent storms and cyclones in changing 
the forms of the protuberances, some of which in measurement 
have been found to be about 27,000 miles in height. He then 
adverted to the behaviour of some of the Fraunhofer lines, in 
widening and contracting during these storms, thereby indicating 
a variation in the pressure of the solar atmosphere ; his observa^ 
tions being amply illustrated by illuminated magnified spectra, 
and drawings of some of the varied forms of the protuberances. 
" We are now," he said^ ** furnished with a barometer whereby 
we may, so to speak, measure the changing pressures of the solar 
and stellar atmosphere: and now tluS we have grappled with 
some of the phenomena of the nearest star, we may soon hope for 
more certain knowledge of the distant ones." 



ZOELLNBB 8 SFECTBOSCOFIC BESBABCHES. 

H. Faye has given at the Academy of Sciences, Paris, a re« 
inarkably interesting account of Profl Zoellner's Spectroscopic 
researches, from which it wiU be seen that the use of the spectro- 
scope in the service of astronomy becomes more and more im- 
portant. Prof. Zoellner has devised a new form of instrument, 
which he calls Spectroscope a riversion. It is a curious combina- 
tion of Bouguer^s heliometer with a double set of Amici's direct- 
vision prisms, and its object is to obtain from a single bundle of 
luminous rays two parallel but inverse spectra. The apparatus 
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is so contriyed that with a moyement, after the manner of a 
vernier, the rays of two spectra can be brought into coincidence 
or juxtaposed. Any change of refrangibility in the spectral 
rays is thus doubled, and can be micrometrically measured by a 
very delicate process. 

To test tbe degree of precision Prof. Zoellner set himself to 
measure the interval which separates the two sodium rays, and 
was convinced that it could be easily ascertained to within 
jjjth of its value. Then taking advantage of certain well-known 
optical laws, he has in this newly-contrived instrument the 
means for measuring to within about 800 mMres the movement 
of the earth in its orbit ; and by increasing the number of prisms 
the exactitude of the result is increased without other limit than 
the visibility of the spectra under investigation. 

Here M. Faye remarks that we seem to be on the verge of a 
complete solution of the problem to which Babinet has given 
much time and thought, namely, to meastire by the simple dis- 
placement of the spectral rays the velocity of the heavenly 
bodies. Mr. Huggins has already shown in a communication io 
the Royal Society the rate of motion of Sirius, subsequently con- 
firmed by Father Secchi ; and we may infer that the distribution 
of matter throughout the stellar universe will not for ever remain 
an enigma. 

But besides the star. Prof. Zoellner purposes to measure the 
rate of the sun's rotation on its axis. Double the sun's image 
with a heliometer, and bring the two into contact at the equator, 
one of the two regions near the point of tangency will move 
towards the spectator with a speed of two kilometres a second, 
while the other will move from the spectator at a similar rate. ' 
By this displacement of rays, we have a means of measuring the 
rate of motion with extreme accuracy, and it will be interesting 
to compare the results hereby obtained with those at which astro- 
nomers haVe arrived by other methods. ; 

The solar protuberances — the red flame, as some observers call* 
them — have not escaped Prof. Zoellnei's attention. By widening 
the slit of his spectroscope (spectroscopists will understand what 
is meant) he is enabled to see these amazing phenomena dis- 
tinctly. Indeed, so well defined are their images that he takes 
photographs of them, and thus has a trustworthy record of the 
changes which they undergo. As the protuberances can now be 
observed whenever the sun is visible, he contemplates the con- 
struction of a spectroscope with prisms so large, and with a. 
curved slit^ that will show them (the protuberances) all at once, 
as during an eclipse. Prof. Zoellner's observations lead him to 
the conclusion that they are not clouds floating in the sun's at- 
mosphere, but are produced by vehement volcanic eruptions. 

We venture to recommend the Spectroscope a riversion to Mr. 
Browning's attention, and we congratulate Messrs. Lockyer, 
Huggins, Herschel and Janssen on this addition to the ranks of 
spectroscopists, — Athenaum, 
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THE STBBfiOSCOFB. 

Fbofessob Stltester has read to the British Association a 
paper on " Prof. Christian Wiener^s Stereoscopic Bepresentation 
of the Cubic Eikosi-Heptagram." Prof. Sylvester produced some 
stereoscopic drawings of the fSeimous . complex of twenty-seyen 
right lines discore^ by Dr. Salmon (Kegius Professor of 
Divinity at the UniTersity of Dublin), which have such remark- 
able relations of mutued intersection with one another, and 
admit of being drawn upon a cubic surface, i.e, one of the third 
order. Various attempts had been made by himself and others 
to effect the yisible construction of this eikosi-heptagram, but 
without success, until, at the request of the illustrious Clebsch, 
of Heidelberg, Dr. Christian Weiner (Professor of Descriptiye 
Geometry in the Technical Institution at Carlsruhe) built up a 
suitable cubic surface, and actually drew upon it the twenty-seven 
straight lines in question. From this solid figure he had taken 
stereoscopic drawings, and kindly forwarded copies to the author 
of the communication. Almost contemporaneously with Prof. 
Wiener^s realisation of the figure, M. Camille Jordan had com- 
mimicated to the Aead^mie des Sciences of Paris a very impor- 
tant application to the theory involved in the figure to those 
hyper-abelian functions which were to form part of the promised 
continuation of Mr. Russell'sreport, brought before the Section that 
morning. This afforded another instance of the strong reverse 
action which geometzy was now exerting over modem analysis. 
It should be mentioned that M. Jordan erroneously gives Steiner 
the credit of the discovery of the eikos-heptagram in question. 
This great geometer did, in fact, rediscover it for himself in ig- 
norance of the prior labours of the Dublin Professor, having in 
the later years of his life fallen into the habit, and indeed 
adopted the rule, of never looking at what proceeded from other 
brams than his own. — Mhenaum. 



MICA. 8FBCTACLES. 

Db. Kohk, of Breslau, proposes Mica Spectacles to protect the 
eyes from iiy'ury by solid bodies, and also — mica being a very 
bad conductor of heat — from the mischief done to the eye by 
prolonged exposure to heat rays. The same eminent oculist has 
investigated the condition of the eyes of a number of com- 
positors, and has made one or two practical suggestions which 
are worthy of notice. The predominant affection of the eye pro- 
duced in compositors is short-sightedness, which increases with 
the length of time the occupation is followed. Out of 132 com- 
positors whose eyes were examined, 68, or 51>5 per cent, were 
short-sighted, and of these 51 had begun the trade with good 
sight. The source of the artificial light with which they work 
seems to have some iofiuence on the production of the diseased 
state. Thus, of compositors who worked with oil lamps, 66 per 
cent, were short-sighted, while, of those who worked with gas, 
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only 50 per cent, were affected — a satisfactoi^ state of things, 
considering that in this countiy little but gas is employed. Thd 
temperature in the neighbourhood of the eyes, when oil Vas 
used, was about 72® Fahr. ; and when gas was employed, about 
76° Fahr. The higher temperature, in the case of gas, was, no 
doubt, owing to the employment of the naked flame ; and one of 
Dr. Kohn's suggestions is that the flame shall always be sur- 
rounded with a glass, which would, of course, arrest much of the 
heat. This woidd involve the use of the circular burners, but 
this, in the end, woiQd, we believe, be found quite as economical 
as the bat's-wing and fish-tail now employed. Another sugges-* 
tion is an arrangement of the shade, to throw the light more on 
the case, and less on the eyes of the compositor ; and, lastly, the 
disuse of small types, with shorter hours of labour ! ' These are 
all excellent suggestions, and, we may add, that it will be short- 
sighted policy if they are not all adopted. 



THB SPECTBTJM HICBOSCX>FB. 

At a conversazione of the Eoyal Society, held during the past 
season, much attention was attracted by Mr. Sorb/s exem- 
plifications of the application of the Spectrum Microscope to 
mineralogy. The flame produced when a certain mineral is sub* 
jected to the action of the blow-pipe is analysed by means of the 
spectroscope, and by this expedient the existence of new minerals 
has been discovered. Amon^ these is jargonia, an earth closely 
allied to zirconia, and constituting the chief ingredient of some 
of the jargons from Ceylon. The natural silicate is almost, if 
not quite, colourless, and yet it gives a spectrum which shows 
above a dozen narrow black lines. When melted with borax it 
gives a glassy bead, and no trace of absorption bands can be 
seen in the spectrum. But if the borax bead be saturated 
at a high temperature and flamed, the spectrum shows four 
distinct absorption bands, unlike those due to any other known 
substance. By this application of the spectroscope a new and 
powerful expedient of chemical research is provided, which may 
reveal differences which would otherwise remain unsuspected. 



PROHIBITED DIET. 

Pbotbssob Edwabds, of Montreal, has read before the Ame- 
rican Association for Science a paper on the mysterious trichina 
8pirdli8t concerning which there have been so many alarms in 
Germany and America. Observed in 1822 by Tiedmann, and 
minutely described by Mr. James Paget and IVofessor Owen in 
1835, this dangerous parasite was not detected in the human 
body until Zenker found it there in 1860, and attributed it to 
the eating of diseased pork. Within the last few years Virchow 
and Lue^ert in Germany, and Dalton have made investigations 
which lead them to believe that several diseases ascribed to other 
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causes are really attributable to the ravages of trichinss. All 
the known cases of infection from the eating of pork in Chicago, 
Illinois, ended in death, and the opinion of the German investi- 
gators has been that trichinosis is always fatal. The experience 
of Montreal, however, contradicts this. On the 24th of March 
last a family in a Montreal boarding-house, having partaken of 
some hastily-fried ham, were all seized an hour after with 
nausea and pain in the stomach. One took brandy and vomited 
his dinner. The rest continued to have sickness and spasms. 
The ham, being examined, was found to have trichinae. The 
patients recovered in the course of a few weeks. In Hamilton, 
Canada, a young woman died from a similar infection. In tho 
case of those who recovered it was shown, from the undeveloped 
nature of the cysts containing the worms, that the pig from 
which the ham was taken had been but recently diseased. The 
professor, nevertheless, thought that recovery was exceptional. 
Professor Agassiz, in commenting on the paper, hoped that the 
public appetite would not be disturbed on the subject, for every 
kind of meat contained parasites similar in nature. None, he 
declared, could eat fish without devouring hundreds of such 
animals ; and if they wished to avoid them they would have to 
abstain from meat altogether. As a lunch of ham sandwiches 
was daily provided for the association, the paper naturally 
caused considerable sensation, and Professor Agassiz's remarks 
hardly outweighed its serious statements. — Pdl-mall Crozette, 



WW BBSEASCHBS ON UOHT AKD OFTIOS. 

At the Meeting of the British Association at Exeter, several 
novelties relating to Light and Optics were brought forward. 

Professor Gustav Magnus has found by experiment that fluor 
spar reflects the waves of ether thrown off by hot rock-salt 
more than any other polished surface, out of many substances 
which he tried. Hence, if these long waves were visible to the 
eye, fluor spar would sparkle more brilliantly in such rays than 
would the polished surface of metals. 

Dr. Baltbur Stewart called attention to some experiments of 
his own, made a few years ago, tending to prove that the heat 
rays emitted by rock-salt are very long ones, belonging almost 
to the extremity of the spectrum. He also found that, despite 
the general transparency of rock-salt to obscure heat, it shows 
great opacity to the heat rays emitted by a second piece of its 
own substance. 

Mr. C. Brooke narrated how he and Mr. Browning, the 
optician, had tried to make rock-salt prisms for use in a heat 
spectroscope. Supposing the base of the prism to be parallel to 
tae line of cleavage of the crystal, it was found that in nearly 
every instance the apex of prism split off; and that, as a rule, 
long before the apex had been ground down to anything like a 
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shaxp edge. They therefore thought they wonld try the influence 
of aimealiDg upon the crrstal, 8o pnt one of them in a tin box 
full enongh of sand to wdi cover the piece of rock-salt, and with 
a slow and gradual inerease of heat, brought it in the course of 
a few hours to a y«xt high temperature. It was then allowed to 
cool yeiy slowly indeed. The result of this treatment was to 
produce pieces of rock-salt which could be ground into prisms 
without mueh danger of the splitting of iitb crystaL 

A paper by M. Morren was read by Mr. B. B. Hayward, M.A., 
detailing some experiments on the action of light upon Vapours 
and Oases confined in tubes. The experiments were of the same 
nature as those performed by Professor Tyndall, wherein the 
action of a conicid beam of intense light from the electric lamp 
was seen to set up cloudy chemical decomposition in certain 
transparent vapours from organic volatile liquids. M. Morren, 
who lives in the south of France, was able to do away with the 
electric light, and to use sunlight in its place. His experiments 
were tried with inorganic substances, so as to render easier the 
task of deciding upon the actual nature of the chemical decom- 
position set up by light ; and in the course of his researches he 
discovered a source of error in the method of working adopted 
by Professor Tyndall. The glass experimental tube was of the 
same description as that used by Professor Tyndall ; it had flat 
ends of glass, fixed to the tube itself by brass ferrules and 
cement, t^e ferrules being fitted with stop-cocks for the exhaust 
tioQ of the air. M. Morren introduced a mixture of perfectly 
pure and dry hydrogen and nitrogen gases into his exhausted 
tube, and on sending a beam of sunlight through the loop axis 
thereof, he was surprised to see signs of chemical action m the 
shape of the formation of a cloud. This phenomenon led him to 
suspect that the resinous cement used to fix on the ends of the 
tube had perhaps liberated some volatile hydrocarbon to mix 
with his pure permanent gases. He accordingly made another 
tube, and used cement free from this objection, but the doud 
was formed as before. Lastly, he suspected the arrangement 
for drying the gases, which consisted of powdered glass wetted 
with siQphuric acid ; and on substituting chloride of calcium as 
the drying agent, no doud was formed on the repetition of the 
experiment. In the end, he found out that even the purest 
sulphuric add, quite free from arsenic and other foreign sub- 
stances, liberates traces of sulphurous acid gas, and thereby 
causes the formation of a doud. This fact shows that in some 
cases this method of experimenting is a very delicate test for 
the presence of certain chemical substances. Moreover, tlie 
discovery made by M. Morren affects a lai^e number of the 
experiments on the action of gases upon radiant heat made by 
Professor Tyndall, and published by hun in his celebrated work. 
Heat Considered as a idode of Motion. In all those experi- 
ments Dr. Tyndall dried his gases by means of powdered glass 
and sulphuric add ; so that, as shown by M. Morren, traces of 
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solpliiiroQS ftcid gas must always havQ been present in his 
experimental tube, and influencing the lesult to a certain 
extent ^____^ 

DBSCBKT OF QJMJEBM. 

A PAFBB has been read by the Bey. Canon Hoseley on the 
** Mechanical Possibility of the Descent of G-laciars by their 
Weight only," in which it was shown that, inasmuch as the 
cohesion of the ice of which glaciers are composed was much 
mater than the force necessary to support their weight, it was 
unpossible that they could descend by their weight alone. In 
the March number of the Philosophioal Magazine there is an 
able paper by Mr. Croll, in which it is shown that, although the 
cohesiye strength of a glacier is sufficient to maintain it in situ^ 
yet that it is in reality melted in detail, and portions conse- 
quently flow oyer, so that the efiect is much the same as if the 
whole glacier descended gradually as a pasty mass. — Illustrated 
London News. ■ 

CJKYBTAIXISATION OF SVGAB. 

In a paper addressed to the French Academy of Sciences, 
M. Dubrunfaut, who has been investigating the subject of the 
Czystallisation of Sugar, refers to the fact 2iat a loaf of sugar 
presents different degrees of purity at different points of the 
loaf. Thus, contrary to what might be reasonably expected, the 

{rarest sugar is at the summit of the cone, and that which is 
east so at the base, the average quality being likely to be found 
at the section which passes tlurough the centre of gravity. 
French tradesmen call the outer coating of the loaf la robe, the 
summit la tete. These are the two best parts. Then come the 
centre and la patte, consisting of the inferior quality. 

M. Dubrunfaut considers that all soluble bodies, crystallisable 
or amorphous, acquire in their solutions a mqlecular state dif- 
ferent from that which belongs to them in a solid state. He 
describes the following phenomenon:— If a crystallisable sub- 
stance like sugar be precipitated from its solution by means of 
concentrated alcohol, one of the following alternatives will take 
place — either the sugar will momentarily remain dissolved in a 
state of apparent, but not real, supersaturation ; or it will be 
precipitated in the shape of viscous clots, resembling those pro- 
auced under similar circumstances by gum, dextrine, &c. Exa- 
mined through the microscope these clots present a globular 
texture, which, nevertheless, are in the end transformed into 
well-defined crystals. 

FOSSILISED IJFE. 

Db. Jenzscii, of Gotha, announces that in various kinds of 
crystalline and volcanic rocks he has discovered minute animal 
and yegetable forms in prodigious numbers and in a fossil con- 
u 2 
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dition. Some of these minute creatures he describes as haying 
been petrified in the midst of their "life functions." Among 
them he finds infusoria and rotiferse, intermingled with alg», 
and he infers their formation in a large expanse of stagnant 
water. By the publication of a small book on the subject, Br. 
Jenzsch offers means for testing the accuracy of his conclusions. 



BABTHQUAJUi FHBNOMBNOK. 

In the Proceedings of the Asiatic Society of Bengal for June 
last, we find a statement of the effect of an Eajrthquake which is 
worth notice. In November, 1868, a shock was felt in the dis- 
trict of Murwut. The underground moisture at that season is 
commonly found two feet below the surface ; but it rose after the 
earthquake to about six inches below the surface, not in one 
spot only, but throughout all the light sandy tracts of the dis- 
trict, ia. consequence of this rise, " numbers of villagers who, 
on account of the drought, had for a time deserted their nllages, 
returned, and, with those who had remained, at once commenced 
ploughing and sowing." It is only right to , mention that the 
occurrence of this phenomenon has been questioned ; but the 
Deputy-Commissioner who reports it states that he ^ras in. 
Murwut shortly afterwards, and satisfied himself of the truth. 
The sandy soil exhibited its usual dry, parched appearance, but 
on scraping the surface a little the moisture was at once ren- 
dered apparent. Perhaps some of our geological readers will be 
able to say whether there is any similar instance of such a 
phenomenon on record. — AthetKBum. 

DiJtWINISM. 

Thb following papers were read to the British Association on 
this important and interesting question : — 

" Man V. the Animals : being a Counter-Theory to Mr. Dar- 
win's as to the Origin of Species," by Archdeacon Freeman. — 
The author said that the question raised by Darwin was already 
an international one. In England great names ranged them- 
selves on either side ; in France, De Quatrefa^es, I^ngel and 
others disallow the theory ; while in Germany, Fritz Miiller and 
Fraeckel warmly espouse it. But what is wanted is a compact 
counter-theory, accounting for all the phenomena on which 
Darwin's rests, while free from the diflficulties which beset it. 
It is not enough to allege objections, however serious. Mr. 
Darwin confesses to them, but believes them to be not insuper- 
able. Now, there is a very ancient view, entertained by Plato, 
and countenanced, to say the least, by Scripture, as to the process 
or order according to which the production of the world, the 
animal world included, took place in the Divine working. It is 
that certain ideals pre-existed, and that after these the creatures 
were formed. Man certainly was created after a pre-existing 
image, that of God himself. And of th« higher animals, the lion, 
the ox, the eagle, we seem to be distinctly told that the ideal 
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Existed before in the form of the cherubim. And man is there 
exhibited as on a par with them, and they with him. Especially, 
it is said that they were, in certain respects, anthropomorphous. 
They all had the likeness of a man, and the face and the hands 
of a man (Ezekiel i. 6, 8, 10). And their employment is de- 
scribed in the Eevelation, iv. y. as that of conjointly glorifying 
Q-od. Now, this mysterious representation only shadows forth 
with marvellous accuracy what science and observation teach us 
about the higher animals. They are anthropomorphous ; their 
organisation, limbs, digitation, expression^ intelligence, emotions, 
all are intensely human. But, whereas Darwin would account 
for this by supposing a common descent and slow graduation of 
the species with each other, we are thus helped to a widely 
different view. The purpose of all being to unite with man in 
glorifying God, whether by the exercise of common powers of 
action, feeling, and intelligence, or by aiding him, it is perfectly 
natural that they should have had impressed on them from the 
first a common type, both of bodily and mental organisation. It 
is an ennobling badge of brotherhood between creatures serving 
in their degrees the same purpose. The sum is then, the species, 
or great orders however, were created at once, as the Bible tells 
us, but with an affinity and imiformity of which a very sufficient 
account can be given. And this view does not exclade, but wel- 
comes, the observed* phenomena of " natural selection," consi- 
dered as accounting for a certain degree of variation in the crea- 
tures. But it sternly defines that there are strict limits to that 
variation, that, as Mr. Buskin says (Queen of the Air ^ 1869), 
" the species may mock us by deliberate imitation of each other." 

" The Difficulties of Darwinism," by the Bev. F. 0. Morris. 
This paper was read by one of the Secretaries of the Section, in 
the absence of the author, and contained an' enumeration of 
many facts which the author could not account for on the Dar- 
winian hypothesis, but which Mr. Darwin himself and others 
have fully considered. 

"Philosophical Objections to Darwinism and Evolution," by 
the Bev. Dr. M'Cann. After various preliminary remarks. 
Dr. M'Cann said that Prof. Huxley acknowledged that, in 
the present creation at any rate, no intermediate link bridges 
over the gap between man and the apes. But, this being so, 
evolutionism must be false, even according to Mr. Darwin him- 
self. The hypothesis was also opposed to man's progress, ig- 
noring every inducement that could be urged to stimtdate man 
to do the right and true. . Prof. Huxley^s lecture " On the 
Physical Basis of Life " was severely handled, and considered tq 
(iontain many untenable statements. He concluded by urging 
that evolutionism must be false on any supposition that may be 
adopted, and, consequently, ought to be rejected. 

"Broi, Huxley disclaimed any desire for controversy, but felt 
called upon to say something, as he had been personally alluded 
to. He would not notice the second paper (that of Mr. Morris),; 
since it was a mere repetition of objections which had been an- 
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swered ov^er and oyer again. It was one •£ the most annoyxng 
thingB to which men of science were subjected to be called npon 
incessantly to reply to aiguments which had been completely 
shelred. With regard to Dr. M*Cann's paper, he would make 
some obserrations. He did not nnderstaml that "brotherly 
love ** which seemed to him to be so often the synonym of a 
very different kind of emotion. He sometimes thought it not 
improbable that Abel was the first man of science and Cain the 
first theologian. Dr. M'Cann had come forward in the name of 
philosophy, but he (Prof. Huxley) protested, in the name of 
philosophy, against such shallow pseudo-philosophy as that 
which they had just heard. The view for which I^. M*Cann had 
endeaTonred to make him responsible was really that of the 
^excellent and pious Bishop Berkeley, of Cloyne. Dr. M*Canii 
had started with the Teracityof consciousness. Now, the formula 
of Descartes had been long ago exploded, as the author should 
have known. It was an entire fallacy in the way in which Dr. 
M'Cann had used it. A man may be conscious of a feeling that he 
calls brotherly love — so far the affirmation of consciousness maybe 
trusted ; but that it is really " brotherly lore " is another question 
altogether. A single object, such as a marble, maybe made, when 
applied to the fingers crossed one over the other, to give the im- 
pression of two objects. If the affirmation of consciousness were 
true in Dr. M'Cann's sense, it would be true that there were two 
objects, and not one only. Mr. Morris had caricatured Dar- 
win's hypothesis, but Dr. M'Cann had not done this, for it was 
necessary to understand a matter before you could caricature it. 
Prof. Huxley had recently published a papex (his reply to Mr. 
Congpeve on Comte's Philosophy), for which his friends told him 
he ought to receive the highest rewards the Church had to bestow. 
Dr. M'Cann ought to have been acquainted with that paper when 
he made the charges he had made. In that paper be had stated 
that he considered the question for and against free-will as a 
balanced one at the present time, and one which would probably 
always remain so. It was not right under those circumstances 
to call him a necessitarian or a materialist. The first paper, 
that by the Archdeacon, was a great contrast, from its honesty 
and the manner which characterised it. He had been delighted to 
hear the Archdeacon, for his way of looking at things was so novel 
that he should have to make quite a new pigeon-hole in his classi- 
fication of men for his special reception. He had generally found 
that theologians hang on to certain dogmas or doctrines till their 
fingers are burnt, and then, letting go, say it is of no importance, 
or was not meant in the sense which they have been contending 
for. New, the Archdeacon did not do this, but was honest and 
consistent. As to his theory of the cherubim, it was essentially 
the same as the Platonic doctrine of Archetype, which has been 
advocated by Owen and Agassiz. He had had great pleasure in 
listening to the Archdeacon, though he need not say that he 
totally dissented &om his views. 
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At the close of the discussion the President said that not «Bjr 
one of the three authors had shown any knowledge of what the 
I)arwinian theory really was. The general notion that it taught 
that man was descended from the apes was quite false, since it did 
nothing of the kind. 

ZOOLOGICAX BEAFFBAJUMOIL 

Prop. Lobwel, of Stockholm, while dredging in the Strait of 
Tornea, discovered Zoophytes hitherto unknown among the exist- 
ing fauna, but which show aldose analogy to certain crinoids. 
Here, then, as Prof. Milne-Bdwards remarks, is a real zoological 
re-appearance of animal forms which had completely disap- 
peared from remote geological periods. What is the zoological 
or geological significance of this interesting fact ? and are there 
many more secrets to be revealed from the bottom of the sea ? 



IflCBOSCOFICAL EXAMINATION OF DUST. 

Kb. J. B. Danceb has reported to the Manchester Literary and 
Philosophical Society that he had made some Microscopical 
Examinations of Dust collected in June, July, and August last, 
and also of the particles contained in the rain water after the long 
drought. He proposed to carry on observations during every 
month in the year, for the purpose of recording the average amount 
of solid matter deposited in a given area, and also as far as pos- 
sible to ascertain the character of the deposits. The observations 
so far had shown, as might have been expected, that the dust in 
various localities, at different altitudes, and imder other varying 
conditions, contained particles differing in magnitude, appearance, 
and quantity for the same superficial area. In every instance, 
molecular activity was abundant, but the animal life was very 
variable in amount, the largest number of moving organisms 
being in the dust collected at the lowest points ; this was about 
o ft. above the surface of the earth. This dust also contained the 
largest proportion in magnitude and quantity of vegetable mat- 
ter. These observations also showed that in thoroughfares where 
there were many animals engaged in the traffic, thiB majority of 
the light dust which when disturbed reached the average height 
of 5 ft., or about the level, of a foot passenger*s mouth, consisted 
of a large proportion of vegetable matter which had passed 
through the stomachs of animals, or which had suffered partial 
decomposition in some way or other. That was not an agreeable 
piece of information, but it was a fact. It showed the necessity, 
in a sanitary point of view, of the streets being well watered be- 
fore the scavengers were allowed to commence operations ; other- 
wise the light dust was only made to change its locality, and was 
not properly removed. It was not pleasant to contemplate the 
possibility of germs of disease being wafted along with that 
decaying matter, and inhaled by those whose condition might be 
favourable for its development. — Mechaniat' Magazine, 
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OBBAT TXmVCnOV COIL. 

Okk of the greatest scientific wonders of the age is unqnes* 
tionably the Great Induction Coil — or indnctorium.as the German 
physicists term it — at the Polytechnic Institution. It is an in- 
strument of remarkable power and capacity, and possesses the 
highest scientific interest. In designing this induction coil, which 
is about six times as large as any previous production of the 
kind, Professor Pepper's object was to obtain an easily controlled 
source of electricity, combined with a degree of tension sufficient 
for the scenic requirements of the Polytechnic Institution. To 
Mr. Apps, of the Strand, is due the construction of the present 
powerful machine; but, although so extremely powerful, it is 
nevertheless perfectly safe to the manipulator, so carefully has 
every contingency of accident been guarded against. The machine 
consists of an ebonite barrel, 9 ft. 10 in. in length, supported at 
each end on two ebonite pillars. The barrel was made at the 
Silvertown Works, and is the largest ever turned out there. It 
contains the compound coil, and of itself weighs 477 lb., the 
whole machine weighing 16 cwt. 

The primary wire is of copper of the highest conductivity, 
0-0925 in. diam. (B.W.G., No. 13), and 3,770 yards in length ; 
the number of revolutions of the primary wire round the soft 
iron core is 6,000, its arrangement being three, six, and twelve 
strands. The total resistance of the primary coil is 2*201400 
British Association units ; and the resistances of^the primary con- 
ductors are respectively, for the three strands, 0'7 33800 ; for the 
six, 0-366945 ; for the twelve, 01834725 B.A. units. The soft 
iron core is composed of straight wires of very soft iron, each 
wire being 5 ft. in length, and 0'0625 in. in diameter. The 
diameter of the bundle of core wires is 4 in., and their weight 
123 lb. The secondary wire is 160 miles in length, 0-016 in. 
(B. W. G., No. 29) diameter, and is covered with silk. The total 
weight of the wire is 606 lb., and its electrical resistance 33,660 
B.A. units. This secondary coil is 4 ft. 2 in. long, and the in- 
sulation is calculated for safety at 95 per cent, beyond absolute 
requirement. The secondary wire is insulated from the primary 
by an ebonite tube 8 ft. in length and ^ in. in thickness. The con- 
denser is made with sheets of vamisned paper and tinfoil, ar- 
ranged in six parte, each containing 125 ft. super., or a total ox 
750 ft. super. 

The machine was originally tried with a contact breaker de- 
tached from the great coil, and having an independent electro- 
magnet; this worked well up to ten Bun sen cells with the great 
inductorium, but when the battery was increased to thirty or forty 
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tfells it became tmmanageable. A Buhmkorff break, with plati- 
num amalgam and alcohol abore it, was substituted, which sared 
the points, but the spirit was now and then violently ejected and 
set on fire. Professor Pepper then proposed a modification, which 
has proTed successful, remaining in perfect working order during 
a series of experiments extending over eight hours. The com- 
mutator regulating the admission of the battery current is pro- 
vided with a locking apparatus, and the whole coil is most care- 
fully and efiTectually insulated from the floor and surrounding 
apparatus, as are also the separate portions of the apparatus from 
each other. The battery power is at present supplied by forty 
Bunsen cells, each containing a pint of nitric acid. It is, how- 
ever, intended to substitute for this a Grove's battery of tbe 
largest size ever made. It will consist of pipeclay cells, 2 ft. 
square upon the sides and 3 in. wide, with walls an eighth of an 
inch thick. 

In working the great induction coil, the sparks obtained from 
it with five Bunsen cells are 12 in. in length ; ten ceUs give sparks 
14 in. in length; fifteen cells give 17^ in. sparks; twenty c6lls 
give 21 in. sparks ; twenty-five cells give 23 in. sparks ; thirty 
cells give 23^ in. sparks ; thirty-five cells give 26 in. sparks ; forty 
cells give 27^ in. sparks ; and with fifty cells, sparks from 28 in. 
to 29 in. in length were obtained. After eight hours' working, 
the coil gave, with fifty cells, a spark 26J in. in length. It was 
also found that of the proportions of the condenser used, one-half 
gave the longest spark. The spark is not such as is generally 
produced under similar circumstances, but is a thick wire of 
light, surrounded by a wide waving flame 2 in. or 3 in. thick, and 
which can be blown aside from the spark. The spectroscope 
gives a perfectly continuous spectrum, like the light of day, only 
that it is barred with the bright lines of the substances in com- 
bustion. The fiame of the spark, with a very slight blast of air, 
rises to at least 12 in. in height when it is passing about the 
same distance horizontally. 

Besides the gigantic Grove's battery, a Leyden battery 
has been constructed. There is also a very large and elegant 
arrangement of Gassiot's cascade, which is also to work with 
the great induction machine, and which will embody several 
important improvements that have been suggested by Mr. Gas- 
siot. The most recent experiments with the coil have shown 
that as yet no limit as to the quantity eflfects can be established, 
and it is exceedingly probable that, by a very few minutes' work- 
ing, the large coil would charge at least 1 ,000 Leyden jars of 
very large size. ITie coil, too, is probably destined to throw a 
new light upon scientific research, and to solve the problem — 
what is ozone ? In reference to the amount of this element and 
the density at which it may be produced, veiy few experiments 
have as yet been made. But enough is seen in the extraordinary 
reddening effect of the flame of the spark on litmus paper, to 
show that we are likely very soon to solve the ozone problem. 
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Dr. Bichaidson has conducted a series of experiments with 
this huge induction coil. He finds that the spark from the coil 
itself, which measures 29 in. in length, has no injurious e&ct 
when directed against a li-ring body, A pigeon was expeaimented 
upon, having been first put to sleep by bichloride of methylene. 
It was connected by the foot with the negatifse pole of the coil, 
and one or two discharges sent through the body. There was a 
general muscular contraction at each discharge, but the heart's 
action and the respiration remained perfectly healthy. In fact, 
the bird was perfectly uninjured, save as to the feathers, which, 
strange to say, were somewhat singed. A toad also passed the 
same eoarte with satisfactory results. The escape of the animals 
in these cases is due to the n^ady course of the current oyer their 
bodies. In fact, the body internally is not traversed by the cur- 
rent at all, but is surrounded by it. — Mechanic^ Magazine, 



POWBRFUL BATTKRT. 

A Galvaihc Battery of great power is described in the French 
journals. Two carbons are placed together in a laige porous 
vessel with a mixture of bichromates of potassium and sodium, 
and perchromate and persulphate of iron. In the outer vessel 
zinc and a saturated solution of common salt are used. The 
poles are to be placed as near together as possible, and to be cf 
the greatest extent possible. It is easy to see that such a battery 
must be of great power. For equal size, it is said to have twice 
the power of the bichromate battery with two liquids, and eight 
and a half times the force of the single liquid bichromate battery. 
The uses for such a battery are not numerous, but, when great 
intensity is required, and an instrmneot of small bulk is con- 
venient, this combination may be recommended. 



raw oALVAinc battebt. 

A Galvahic Battbbt, which will be found very convenient 
under some circumstances, is described by M. J. Ney. A plate 
of amalgamated zinc is immersed in solution of chloride of am- 
monium, or, if the battery is to be carried about, may be set in 
sand wetted with a solution of the chloride. The copper plate 
is set in a porous vessel filled up with carbonate of copper— the 
common mineral carbonate will answer the purpose, it is said. 
This combination, which is certainly cheap, gives, we are told, a 
lasting and strong current. It bears some resemblance to 
Jacobi's chamber battery, and, like that, is available where acid 
batteries are objectionable. The action consists in the decom- 
position of the sal-ammoniac, the chlorine of which goes t<9 the 
zinc, while the ammonia passes to the carbonate of copper. 
When exhausted, the action is revived by the addition of sal- 
ammoniac 

Writing of batteries reminds us that amalgamated iron plates 
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have "been recommended for nse in place of amalgamated zinc, 
the iron being much cheaper, and electrically of Tery nearly the 
same Talue as the zinc, but to amalgamate the iron has been a 
difficulty. Several methods have been suggested, more or less 
troublesome and expensive ; but the following is comparatively 
simple, and is said to ansvrer extremely well. The iron, care- 
fully cleaned, is first done oyer with a solution of chloride of 
copper in hydrochloric acid, and thus a thin coating of metallic 
copper is obtained on the surface. Upon this a solution of 
bichloride of mercuty in hydrochloric acid is applied, and the 
whole surface becomes amalgamated. Whether the mercury 
really combines vrith anything more than the superficial coating 
of copper is more than we can say at present. But we are told 
that the coating completely protects the iron from rust Various 
applications for this discovery suggest themselves — one men- 
tioned by the author is, as we have said, the use of amalgamated 
iron plates in batteries. — Mechanic^ Magasme, 

NEW DTNAMO-ELECTBIC MACHIIYE. 

At the Berlin Kailway Science Society, Herr Siemens has 
given some particulars about a New Dynamo-Electric Machine, 
of his own construction, in which the weakening effect of the 
opposite inductive currents is got rid of. By means of galvanic 
batteries and charcoal points we know an electric light can be 
obtained of the illuminating power of 500-600 candles, but the 
new dynamo-electric machine, the motive power of which is ^ 
steam-engine of 8-horse power, produces a current which emitfl 
from the charcoal points a light equal to that of 2,395 candles. 



KEW THBSHO-ELECrrBIC FILB. 

A New Thermo-Electric Pub is described by MM. Mure 
and Clamond, in which galena forms the negative element and 
iron the positive. The galena is cut into bars 40 millimetres 
long and 8 millimetres thick, and thin sheet-iron plates, 55 mil- 
limetres long and 8 millimetres wide, are connected. The 
inventors arrange a series of these so as to form a hollow 
cylinder, in which a gas-burner is placed. The insulations, we 
should have said, are made with thin plates of mica. Although 
with forty of these couples the intensity of one Bunsen cell is 
obtained, it is hardly necessary to say that we are a long way 
from getting the electric equivalent of the heat employed. 



MTLITABT ELECTRICXTT. 

Mr. Abel, F.K.S., Chemist to the War Department, has given 
at the Royal Institution a very interesting lecture on " Some 
Applications of Electricity to Naval and Military Purposes." The 
lecturer confined his remarks to the use of electricity for land or 
water mines. Franklin in 1751, and Priestley in 1767, sug- 
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gested ihe possibility of applying the electric spark for tHe 
ignition of gunpowder charges, but the first practical application 
was made by the French military engineers about thirty years 
ago, after Volta had discovered the properties of the pile which 
beurs his name. Not long afterwards English military engineers 
employed the same apparatus to destroy the Bound Cliff at Dover, 
and remove the wreck of the Royal George. Since then many 
instruments have been devised to act either by heating a piece of 
thin wire introduced into the circuit, or employing a magnetic 
arrangement to give a spark which shall pass through a very 
sensitive explosive composition, and so create the first heat 
necessary to fire the whole charge. 

The lecturer rapidly sketched the history of minifold in-i 
ventions, French, English, American, German, and Austrian, 
carrying forward the first ideal to the point now attained, when 
a hundred mines can be exploded simultaneously by electrical 
agency. Mr. Abel himself designed one of the best fuses that 
have ever been used for the purpose. In the Abel fuse a spark, 
generated by revolving magnets, is made to pass through a 
mixture of subphosphide of copper, subsulphide of copper, and 
potassic chlorate — ^materials which are of high conducting power, 
yet extremely sensitive to the action of the spark. This is most 
important, for the electrical spark passes with' such rapidity as 
frequently to dash away from it without igniting the compositions 
exposed to its action. This fuse and the apparatus which in- 
flames it have long been used for the proof of guns and experi- 
ftoental practice. But the most important military application of 
Uie means for exploding charges of gunpowder or gun-cotton is, 
doubtless, to be found in the employment of torpedoes. The 
Eussians tried torpedoes to be fired by electricity during the 
Crimean war ; but the mines themselves were too small, and the 
electrical arrangements deficient in certainty. A far better 
arrangement was invented by Baron von Ebner, of the Austrian 
Engineers, and employed by him in defending the approaches to 
Venice in 1869, and again, with further improvements, in 1866. 
In neither of these years was there an opportunity for trying 
the new agent in actual war ; but the Americans made much use 
of mechanical and electrical torpedoes in their great struggle. 
Many a channel was blocked by them, many a Federal and even 
Confederate ship was blown up by torpedoes. 

A Committee appointed to investigate this subject in England 
has prepared a most elaborate report, which is intended tx) be 
kept strictly confidential. Mr. Abel was secretary to the com- 
mittee, and important revelations were expected ; but the lecturer 
was careful to avoid anything of the kind. The English system 
is, however, so far developed as to render its instant application 
to coast defence possible in case of threatened attack. The new 
torpedoes can be laid down rapidly in large numbers, rendered 
sensitive or not at pleasure, and fired by the blow received when 
the vessel strikes them. Thus, our own ships can pass to an4- 
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fro over them when they are left out of circuit ; but if the enemy's 
fleet approaches, the operators on shore can, in a moment, place 
the whole array of hidden mines in complete preparation, so that 
when any one of them is struck it will explode, and break the 
back of the unwary vessel, or blow a large hole in her beneath 
the water-line. Furthermore, means have been devised for test- 
ing each torpedo at any time after it has been laid down, and as 
oftian as may be wished. Numerous classes of officers receive 
instruction in torpedo warfare, and there can be no doubt that 
submarine mines will be hereafter largely employed, both as 
auxiliaries to forts and as protections to unfortified coasts or 
harbours. In the latter case a few light gunboats or floating 
batteries must be ready to prevent the enemy from fishing up 
and carrying away the dangerous inventions. Mr. Abel's lecture 
was illustrated by a series of highly successful experiments. We 
understand that the Prench, following our English improvements, 
are taking up the subject of gun-cotton. We know that great 
interest has lately been excited in several countries by reports of 
Kr. Abel's discoveries in the use of the new explosive agent, and 
we most sincerely hope that England will not allow herself to be 
left behind in its practical application. — Times. 



ELECTBICAL SEWING MA.CHI27B. 

A Sewing Machine driven by Electricity may now be seen in 
actual use in Paris. The foot is now no longer needful ; the 
" hand" has only to direct the work of the needle. The invention, 
although the machine can only be adapted for the lightest work, 
may be worthy of attention here. The arrangement for pro- 
ducing the movements wiU be famib'ar to every electrician. 



WHAiB-CA.TCHING BT ELECTBICITT. 

The dangers and uncertainties to which those who are engaged 
in the Whale Fisheries are exposed render that occupation most 
perilous and hazardous. These dangers and uncertainties arise, 
firstly, from the distance at which the harpoon is necessarily 
thrown to strike the whale. Secondly, from the unsteady mo- 
tion of the boat at the time the harpoon is thrown, rendering it 
almost impossible to wound the whale in a vital part. Thirdly, 
from the whale, when struck, diving to the bottom of the sea, or 
swimming off at a great velocity and towing the boat with him, 
thereby frequently upsetting it, and endangering the lives of the 
crew. And lastly, from the whale, in his exertions to get free, 
breaking the line by which the harpoon is attached to the boat 
and escaping with it, thus rendering all the toil and labour of 
the crew of no avail. To obviate aU this, Messrs. Bennett and 
Ward, of New Broad Street, City, have patented a method of 
capturing whales by the agency of electricity, galvanism, or 
magnetic electricity. It consists in placing in the boat or in the 
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whaling vessel a galranic batteij, with its coils and necessary 
aecompaniments, or any other electrical apparatus of any re- 
quired intensity. Properly insulated wires are placed in con* 
neetion with and pass from the opposite poles or terminals of 
the battery, and along the lines by which the harpoons are 
secured to the boat. The ends of these wires are continued to 
the points of the harpoons, so that the points shall be in direct 
communication with the poles of the battery. When practicable, 
two harpoons are thrown into the whale at the same or nearly 
the same time, and when the battery is charged, the electric 
currents wiU pass along the wires to the points of the har- 
poons, and through the body of the whale, thus completing 
the electric circuit. Harpoons may be thrown simultaneously 
from other boats, by which means the same result will be at- 
tained. The whale (if the battery and its accompaniments are 
sufficiently powerful) will be paralysed by the electric shocks, 
and will lie on or near the surface of &e water without the 
slightest motion, so that the boat can approach sufficiently near 
to spear and capture the fish without the possibility of the 
occurrence of the dangers to which we have referred. 

When it is not possible to throw the two harpoons at the 
same time into the body of the fish, it will, in some cases, be 
sufficient to have the extremity of one pole of the battery in the 
water as near to the whale as possible, while the harpoon at- 
tached to the other pole of the battery is iiyected into the body 
of the fish. Two harpoons may be bound together so as to form 
a single harpoon with two separate barbed points parallel to 
each other, the two component parts of which are insulated 
from each other, the wire from each pole of the battery passing 
down or through either part of this compound harpoon to the 
point, thus forming the electric circuit. Of course, in all cases 
where any instruments, such as harpoons, spears, &c., are likely 
to be brought .into contact with the human frame, they are 
efficiently insulated at the points. It is not absolutely neces- 
sary that the instruments should enter into the body of the 
whale, as, if the poles of the battery are merely in communica- 
tion with the skin of the whale, the same effect will be produced. 
In this way, electricity may be employed in the capture of seals 
and many other fish and sea or river animals. 

For salmon and river fishing generally, the inventors of the 
system propose that the insulated wires in communication with 
the battery shall pass through fishing rods (themselves properly 
insulated), the wires being continued in the form of a metallic 
thread properly insulated. When the salmon or other fish is 
hooked, another line may be thrown as near the first as possible, 
and the electric current caused to pass from the hook in the 
fish's mouth to the other line. Or two persons may have their 
rods and lines in close proximity to one another during the 
time they are fishing, in which case no time will be lost in 
throwing the second Une. Again, a double hook upon the same 
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principle as the double harpoon may be employed, so that, the 
instant the bait is seized by the fish, it will become paralysed 
and unable to disgorge the bait. Another plan proposed is to 
hare a galvanic battery placed on the bank of the river, one 
of its poles being placed m the water at one side, and the other 
conveyed across the river to the other side. It will be found 
that fish passing or remaining between the two terminals of the 
battery will be paralysed and float at or near the top of the 
water, when they can be easily caught by a net or othenvise. 
Another proposal of the patentees is that wires from the battery 
shall pass partially around an ordinary net, so that fish passing 
into the net will be paralysed and more easily captured. Such is 
the theory of fishing by electricity. — Mechanie^ Magazine, 



BLBCTBO-ASTBONOVICAL BXFRBOCENTS. 

Thb United States Coast Survey officers have been engaged for 
some time past in making Astronomical Observations, by the aid 
of Telegraph, between the cities of the Far West and Cambridge 
University. For the purpose of arriving at the difierence in 
mean time between Ban fVancisco and Boston, the wires of the 
Western Union Telegraph Company have nightly been connected, 
for nearly a month past, from one side of the continent to the 
other, and the ticking of a chronometer in Cambridge Univer- 
sity has been observed and recorded in San Francisco with a 
most remarkable degree of accuracy. This is done by connecting 
the pendulum of the chronometer at Cambridge with the wire, in 
such a manner that the main circuit is broken and instantly 
dosed again at every beat or tick of the timepiece, and the result 
is that each second of time, as marked by the chronometer at 
Cambridge, goes forth from the University on the Atlantic coast, 
and, with almost the speed of light itself, hurries on over the magic 
wire, passing through intermediate cities, towns, and villages, 
across rivers, over moimtains, and along the open country, until 
it finally reaches the recording instrument on the Pacific coast in 
all its original fulness of pulsation. 

At any time during an evening of the past month, says the 
Bt^alo Courier^ a visitor to the operating rooms of the Western 
Union Telegraph Office might have heard one of the little instru- 
ments beating the measured time of the sixtieth part of a 
minute, with the monotony and regularity of a chronometer itself. 
Tick ! tick ! tick ! One, two, three, four, five minutes elapse, and 
then the little monitor ceases. Back comes the answer from San 
Francisco to Boston : "All right ; your second signals came good, 
and have been recorded for five minutes. G-o ahead five minutes 
more!" Again, Tick! tick! tick! for five minutes, and then 
San Francisco says again : "All right ; are you ready to take my 
signals?" And the answer from Boston is: ''Yes; go ahead.^ 
Tick! tick! tick! says San Francisco for the allotted five minutes, 
and Boston says, in his turn, "All right." 
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But notwithstanding the speed with which these pulsations 
of a dock fly from one side of our continent to the other, it is 
known that there is a loss, a very slight loss of time in the trans- 
mission. How to arrive at this loss, and measure it, is the next 
question. Nothing easier ; a second wire is switched into place, 
a ** repeater " addeid to Boston, and, presto I 'tis done. Now the 
clock ticks made at San Francisco rush on the wings of light 
oyer the 3,000 miles of wire to Boston, and back again to San 
Francisco over the second wire, and record themselves at the 
point of starting, in something less than 60 seconds of time, 
having, in the interval, traversed 6,000 miles. The successful 
completion of this last experiment has been witnessed, and the 
flight of electricity was actually measured, so to speak, as easily 
as one measures a yard of muslin. 

Never before in the world's history has such a wonderful feat 
been attempted, and that this has been brought to a successful 
conclusion is due entirely to the beautiful working of the Weston 
Union Company's wires, together with the assiduous attention > 
and superior ability of its employes. Trace the route on the 
map, and mark the immense distance so lightly glided over by 
the subtle fluid. The route is from Boston through Albany, 
Buffalo, Detroit, Chicago, Omaha, Cheyenne, Salt Lake City, and 
Virginia City, to San Francisco, and this route is of course 
doubled, forming, for all practical purposes, but a single circuit. 

ELECTBIC BEACONS. 

Mb. Thomas Stevenson, C.B., Edinburgh, has conducted an 
experiment at Granton with the view of showing the practica- 
bility of illuminating Beacons and Buoys at sea with the Electric 
Light, produced by means of a battery on shore. A submarine 
cable, fully half a mile in length, was laid between the east 
breakwater of Granton harbour and the chain pier at Trinity. 
The operator occupied a station near the centre of the breakwater, 
and the light was shown at the point of the pier io front of an 
ordinary lighthouse reflector, producing a most brilliant flash. 
The flashes were emitted with great rapidity ; as many as 500 
can be transmitted in a minute, but the machine can be regulated 
80 as to send one every second, or at any other desired interval. 
The experiment gave entire satisfaction* 



ELEC3TB0LTTIC IBON. 

Db. Jacobi has read to the British Association a paper on the 
Electro-deposit of Iron. The learned Professor illustrated his re- 
marks by a series of plates of extreme beauty. The solution 
from which the metallic iron was deposited consisted of a double 
salt, the sulphate of iron and magnesia. It was found desirable 
to coat the recipient of the deposit with a thin film of nickel or 
copper. Specimens illustrating the application of the electro* 
deposit of iron to purposes of engraving (aided by photography 
were also exhibited. 



d by Google 



SLECTRICAL BdSKCS. 129 



THB JKKW FBBirCH ▲TIAMTIC CXBLE. 

Whbn the idea of an Atlantic Telegraph was first proposed, in 
1856, it wafl, natniallj enough, thought impossible to perfect it, 
and it was also not unnaturallj thought that the cable would 
never last long enough to pay. The practical touchstone of 
commercial profit was applied to it at eyery stage of its concep- 
tion and woridng out, and it is almost needless to say that the 
new scheme got very much the worst of it in these theoretical 
calculations. The event amply justified the foreboding pre- 
dictions. The first Atlantic cable, badly made and badly laid, 
''gave oul;'* as the Americans say, after about three weeks' 
uncertain work, and was a total loss. It needed no little enter- 
prise and confidence to find funds for another cable after this« 
but they weire forthcoming, and the second, well made and well 
laid cable, snapped in mid-oeeaa in 1865. Like the Rider's web, 
the huge thread was spun again in 1866, and with what results 
the world now knows. Not only was the cable of 1866 laid most 
perfectly, but from the tenacious depths of the mid-Atlantic the 
broken wire of the previous year, after lying more than a twelve- 
month beneath nearly three miles of stormy water, was searched 
for, found, raised, and re-united to its broken half, and a second 
submarine line to America completed. It was thou^t that the 
two lines would never pay, as they were not likely to work long. 
One has now been down three years and the oUier four, yet the 
electrical tests show them to be rather more than 20 times better 
as regards conductivity and insulation than on the day on which 
they were first submerged. As regards the business transacted 
through them, it has steadily continued to increase, and the two 
lines now have about as nrnch as they can well do, and their 
earnings average about 700/. a day. It is not strange, under 
tiiese circumstances, therefore, tliat another candidate comes into 
the field for a share of the convenience, the pn^t^ and the 
honour, and that the French wish to have an independent line for 
themselves. This will make the third line to America, and we 
would almost venture tO'say that before ten years are past there 
will at least be half-«-do2en wires laid to that great continent. 

Owing to the monopoly which granted to the Anglo-American 
companies the sole ri^t of landing cables on Newfoundland for 
100 years, the course whidi the French line will take differs 
much from that of the English cables. For the same reason, 
mrising from the necessities of the different depths, the new cable 
may be called composite in all but its conductor and its insula- 
tion, iriiich are alike throughout To either extremity there is a 
distinct shore end, and from this to the deep sea cable there is 
sn intermediate length of peculiar manufacture. The deep sea 
portion is almost similar to the Atlantic cable of 1856, and where 
the French cable differs it differs for the better. The total length 
of the cable required for this route will be no less than 3,564 
nautical miles, or very neariy double the length of either of our 
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Atlantic cables. One length of 2,788 knots will be required 
from Brest to St. Pierre, and 776 from St. Pierre to Massa- 
chusetts. The distance between Valentia and Heart's Content 
is in a straight line only 1,670 nautical miles, but for the cables 
2,400 miles had always to be made to allow for slack and in case 
of accidents. In the cable of 1865 only 1,890 miles have been 
used, and in the cable of 1866 only 1,851 miles. The French 
company therefore made eveiy proper allowance for slack and 
whatever unforeseen eventualities may arise. 

The deep sea portion of the cable is almost precisely similar 
to the two present Atlantic lines. In principle of construction 
they are all exactly the same. The conductor of the Atlantic 
cables is formed of one strand of seven copper wires, and it 
weighs 300 lb. to the mile. The French conductor is twisted in 
the same way, but it weighs 400 lb. to the mile, which is certainly 
an advantage. Bound the conductor come four folds of gutta 
percha, interlaid with four coatings of Ohatterton's insulating 
compound, which is found to work well. Bound all come ten 
galvanized homogeneous iron wires done up in strands of Manilla 
hemp. In the present cables this hemp was plain, in the French 
cable it is saturated in tar, which is another advantage for 
preservation, though perhaps a disadvantage in paying out. Its 
weight is 15 cwt. a mile in water, and 31 cwt. a mile in air. Its 
breaking strain is a little over 7 tons, so that it can support a 
length of nearly 10 miles in water without much danger ; and as 
the greatest depth in which it will haye to be laid is not more 
than two miles and a half, the risk from breaking may be said 
to be nil. The shore ends are the same as the shore ends of the 
old Atlantic cables, and weigh nearly 20 tons to the mile. 
Their breaking strains are supposed to be about 60 tons, but it 
really would be almost impossible to break them. They would 
moor the Crreat Eastern herself. About 20 miles of this tre- 
mendous bar wire — ^if one can apply the term wire to metals 
which are almost as thick as pokers — is laid on each side of the 
Atlantic. To these shore ends, which taper gradually away, is 
to be joined a length of about 70 miles each way of what is 
called intermediate cable. The core of this cable is, of course, 
constructed in precisely the same way as the rest. It is only the 
outer covering which differs. This, as much of it rests in not 
more than 100 or 150 fieithoms of water, is made much stronger, 
to guard against chafing on rocks. Instead of 10 wires doue up 
in hemp stiands, therefore, it is covered with 12 much thicker 
wires of plain galvanized iron, and then coated to a thickness of 
some half an inch all round with Latimer Clark's silica com- 
pound, which has been found to answer with marked success in 
the Persian Gulf cable. At the termination of these so-called 
intermediate portions the deep sea cable we have already de- 
scribed is continued across the Atlantic to near St. Pierre. 

It is in the nature of all practical sciences to advance, and, 
in spite of all improvements which seem to leave nothing to be 
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desired, to keep adrancing every year. In nothing is this great 
truth more strongly exemplified than in the manufacture and 
working of submarine cables. Every new one is better than that 
which preceded it. In the Malta and Alexandria cable it was 
thought that at last true perfection had been attained, but the 
next one for the Persian Gulf was better stUl. The Atlantic 
cable of 1865 was better than that again, the cable of 1866 
better still, and this last French cable is likely to be the best of 
all. The standard of the manufactured value of a cable is 
judged by what are called its units of resistance. There is 
always a certain amount of resistance to the passage of the 
electric current through the conductor, and the more perfect the 
insulation of the cable the greater that resistance will be. This 
amount of resistance is measured by the galvanometer, and is 
counted by millions of units. Thus, a cable which gave a re- 
sistance of only one million of units would at once show that it 
was defective, and by some hidden leakage allowed the current 
to escape, and so, of course, allowed it to enter the wire faster 
than it could have done had it been so carefully insulated that 
all the electricity must have passed along the conductor, and 
along that only. Bad materials, which absorb the current, will 
also give rise to a low rate of resistance, and a low rate of re- 
sistance is only a scientific term for a bad cable. The Indian 
Government insisted on the Persian Gulf cable having a uniform 
standard of resistance of 50,000,000 units, and this pitch of 
excellence was thought to be almost unattainable, yet it was 
done, and more than done. The standard for the Atlantic cable 
of 1865 was then raised to 100,000,000 units, and that, too, was 
accomplished. In the cable of 1866 the standard of resistance 
was raised to 150,000,000 units, and now in this French cable 
the contract standard is that it must have 250,000,000 imits of 
resistance, and no less. Thus the two Atlantic cables have 
gained so much in insulation since they left the feictory that 
often during last year, it is said, they gave a resistance as high 
as 4,000,000,000 mnt8,—Abridffed from the Times. 



T;P»T INDU and PANAMA TELEGRAPH. 

With this cable it is proposed to make a most important ex- 
tension of submarine telegraphs, and which will in time become 
more important still when the Government of Peru has com- 
pleted the arrangements it is now making for a wire which will 
connect the West India system by a telegraph of alternate land 
and sea lines along the whole line of the South-west Pacific 
coast from Panama to Valparaiso, and thence across La Plata, to 
Buenos Ayres and Montevideo, whence there is already an 
almost complete land line along the eastern coast of South 
America up to Kio de Janeiro. The cable made by this West 
India Company consists of 2,550 miles of submarine cable with 
350 miles of land line. It is difficult to fix the cost per mile at 
i2 
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which the cable will be mad**, for as it passes through reiy 
varying depths of water, in some parts orer what may be called 
shallows, and in no part at a greater depth than 600 &thoms, 
the cable varies also in its form of manufacture. It is of what 
may be called the composite kind — that is, very thick where thp 
water is shoal, very light and strong where the sea is deep, and 
with two lines of intermediate cables for the intermediate 
depths. This contract has been taken by the India-rubber, 
Crutta Percha, and Telegraph Works Company, at Silvertown, 
where the cable, and where every process in the long and elabo^ 
rate system of manufacture can be seen, from the first twisting 
of the copper strand at one end of the works to the finished 
cable running out into the tanks at the other. 

Between Cuba and Florida a submarine line has been laid bv 
Sir Charles Bright, whidi connects the land lines of Cuba with 
Key West, and thence all over the States, and by the French or 
the two English submarine Atlantic lines to all parts of Europe. 
The new line which the West India Company are about to lay 
will connect these Cuban lines, and therefore the lines of Ame- 
rica and Europe, with Jamaica. From Kingston the line takes 
a north-easterly bend, passing up to Porto Bico, thence to St. 
Thomas's, and so on down south again, calling at the islands of 
Gaudaloupe, Martinique, Barbadoes', Tobago, Grenada, and Tri- 
nidad. From Trinidad it goes on to the main land of Soutli 
America, touching at G^rgetown, where it is landed, and so on 
by land to New Amsterdam and Surinam. At all the places we 
have mentioned there are stations. From Kingston, Jamaica, 
there is to be a branch line passing straight to the Panama land 
lines at A spin wall. 

We have said that the cable will be composite in its outward 
form and weight ; that is to say, that its conductor and its insu- 
lation will be the same internally. It is only in the strength of 
the outer covering of wire that it will in some parts be made 
thicker and heavier than others. Thus, from the many landing- 
places at which the cable will touch, there will be an unusual 
length of these shore ends — at least 100 miles in all. These 
en£ will all be very massive, though not so massive as the 
shore ends of the present Atlantic Cable, which have an amount 
of strength not required on the West India line. It is made of 
a double sheathing of iron wires, the outer one of twelve very 
powerftd galvanised iron wires, or rods we might almost call 
them, and the inner sheath of fourteen smaller wires. Both the 
inner and outer sheath are bound round with hemp, soaked 
afterwards in tar, and both are also coated outside with Clark*s 
compound, which is understood to be one of the best for protect- 
ing cables from the injury which is sometimes caused in* shallow 
water by the attacks of submarine animalculse. These little 
devastators, however, fortunately never touch the gutta-percha. 
The intermediate cable is of very much the same strength as 
the inner sheathing of the shore ends, and is covered in with 
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twelve strong wires. The strong deep-sea portion is yeiy little 
less in size t-nan the intermediate, and is very like the first old 
Atlantic cable, though nearly twice as heavy and certainly more 
than four times as strong, for it is sheathed wifh twelve small 
wires, but aU of solid homogeneous iron. It is merely for con- 
venience sake, however, that this part of the line is called deep, 
fbr of deep sea in the general modem meaning of the term — that 
is, 2,000 or 3,000 fathoms — ^the West India line has none to 
encounter. The greatest depth along the route is only 600 
fathoms, and the greatest single stretch from station to station 
little more than 600 miles — a mere trifle when we consider what 
the science of cable-laying has now been brought to. The dif- 
ferent sections we have mentioned will be so tapered in thteir 
construction as to be reduced at the point of junction to the 
exact diameter of the smaller part of the section they are next to 
join with. 

The whole process of manufacturing a cable is a most curious 
series of operations. From the time that the lump of raw 
gutta-percha enters the works, very much in appearance and 
jibre like a compressed ball of dried stable manure, till it is 
shredded, boiled, cleaned, steamed, melted, macerated, mixed, 
and re-macerated, and pours out pure to be forced through dies 
round the copper conductor, the visitor never loses sight of it. 
When the first coat has been given — and in this cable there are 
three, with a coating of insulAtion between each— the process of 
putting on coat after coat is of course all alike. Here, however^ 
the copper conductor is placed in connection with the batteries to 
detect faults, and on the first sign of loss of insulation the alarm 
bell rings, and the works are stopped till the cause of leakage is 
discovered and the part cut out. The minimum standard of re- 
sistance of the present cable is fixed at as high as 300,000,000 
units, or 50,000,000 units of resistance higher than the last 
French cable, and 1 00,000,000 units higher than the standard 
under which both the English cables were constructed. This 
raising of the stcuidard of excellence every year shows conclu- 
sively how much nH>re p^ect the manufacture is becoming, both 
mechanically and scientifically. Before leaving the works, the 
West India cable, to avoid all risk, is to be tested in water of 
75 degrees up to as high as 500,000,000 units. — Times, 
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(JCj^-emrcal Stimtt. 



BECENT FBOOBBSS OF CHEMIGLil. SCIENCE. 

Db. Debus, President of the Chemical Section of the British 
Association, stated the actual progress to have been so great that 
it would be impossible within the limits of an address to give 
even a bare outline of the more important work done during the 
year. Dr. Debus endeayoured, under these circumstances, to 
direct attention to the ideas which at present guide chemists in 
their researches — ^to place in a clear light the objects they are 
striving to attain, and to indicate the direction of the scientific 
thought of our time. 

The speaker referred, in the first place, to the molecular 
arrangement of the atoms of which bodies are composed, and 
said that the views of chemists relative to the combinations of 
atoms in molecules, and to the methods of ascertaining this 
arrangement, have undergone great alterations and received great 
additions during the last ten or fifteen years. To a consideration 
of these changes he invited the attention of his audience. 
Eighteen years ago Professor Williamson read before the mem- 
bers of the Association a remarkable paper which contained the 
germ of our modem chemical doctrines, and was the cause of 
many important discoveries. He proposed to regard three large 
classes of bodies — acids, bases, and salts — ^from the same point 
of view, and to compare their chemical properties with those of 
one single elected substance. For this term of comparison he 
chose water. The speaker proceeded to say: — Now, water is 
composed of three atoms — two of hydrogen and one of oxygen. 
Williamson showed that all oxygen acids, all oxygen bases, and 
the salts resulting from a combination of the two, can, like 
water, be considered to be composed of three parts or radicals, 
two of the radicals playing the part of the hydrogen atoms in 
water, and the third that of the atom of oxygen. Potassic hy- 
drate is water which has one of its atoms of hydrogen replaced 
by an atom of potassium ; hydric nitrate is water which has one 
atom of hydrogen replaced by nitric oxide ; and potassic nitrate 
is water with one of its hydrogen atoms replaced by nitrate oxide 
and the other by potassium. This speculation, as every chemist 
knows, is well supported by experiments; it embraces three 
large classes of bodies which till then had been considered as 
distinct. Mr. Grerhardt, in 1853, extended Williamson's views 
by distinguishing two other types of molecular structure, repre- 
sented respectively by hydrogen and ammonia ; and succeeded, 
by help of the radical theory, in arranging the mE^'ority of the 
tnen known substances under the one or the other of the three 
types already mentioned. Like every theory which is in harmony 
with experience, the above considerations led to results of uuex- 



d by Google 



CHEMICAX. 8CIENCS. 135 

pected importance ; for it soon became apparent that the radicals 
-which, thus replace hydrogen in water are not at all of the same 
chemical value. 

Dr. Debus then entered into an elaborate and technical ex- 
planation in proof of this statement, and then went on to say : — 
"Thus every year produces results which improve our conceptions 
of the atomic and molecular constitution of bodies ; and as our 
knowledge improves, new questions suggest themselves and our 
power over the elements increases. It has already become pos- 
sible to prepare in the laboratory bodies of a very complex cha- 
racter, and which a few years ago were onl^ found in the bodies 
of animals or plants. Alizarin, the beautiful compound of the 
madder root, has been obtained by artificial means in the course 
of the year by Messrs. Liebermann and Grraebe. Results of such 
a nature render it highly probable that at no distant period it 
will be in our power to prepare artificially nearly all, if not all, 
the substances found in plants and animals. Here I must not 
be misunderstood. Organic structures, such as muscular fibre or 
the leaves of a tree, the science of chemistry is incapable of pro- 
ducing, but molecules like those found in a leaf or in the stem of a 
tree will, no doubt, one day be manufactured from their elements. 

" I must not conclude t<his address without reference to two or 
three subjects of great importance. Professor Bunsen of Heidel- 
berg has published a paper on the washing of precipitates. 
Every one acquainted with practical chemistry knows how much 
time is often lost in waiting for a liquid to pass through the 
filter. Bunsen found the rate of filtration nearly proportional to 
the diflference between the pressures on the upper and lower sur- 
faces of the liquid. If, accordingly, the funnel be fixed air-tight 
by means of a perforated cork to the neck of a bottle, and the 
air exhausted in the bottle, the liquid will run faster through the 
filter in proportion to the diminution of the pressure in the 
bottle. Comparative experiments, some made according to the 
old and others made according to the new method, showed that 
the filtration, washing, and drying of a precipitate, which took 
seven hours by the old plan, could be performed by filtration 
into an exhausted bottle in thirteen minutes. But a saving of 
time is not the only advantage of the improved method of col- 
lecting and washing precipitates. A more perfect washing with 
less water than is required by the common way of proceeding is 
by no means the least recommendation of Bunsen's ingenious 
method." 

GHEMICAIi AFFINITT. 

A VERT important paper on the nature of Chemical Affinity has 
been submitted to the French Academy by M. Dumas, in which 
he maintains that the doctrines first promulgated by Newton upon 
this subject best accord with chemical phenomena. By affinity 
we understand the force which causes simple substances to unite 
with other simple substances to form compounds, and this force 
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is only exerted when the particles of thn bodies are in apparent 
contact, and becomes extinct when the distance of the particles 
from one another is appreciable. The term ^'afifinity " was first 
used by Bai^chusen, and' first defin^ by Boerhare. But it is 
the same species of force which Kewton distinguishes as <aie 
variety of attraction. The record of Newton's chemical experi- 
ments is lost; but, in his "Optics," he says, "Since metals dis- 
solved in acids attract but a small quantity of the acid, their at- 
tractive force can reach but to a small distance from them. And, 
as in algebra, where affirmative quantities vanish and cease tlieze 
negative ones begin, so, in mechanics, where attraction ceases 
there a repulsive virtue ought to succeed. And thus Nature will 
be very conformable to herself and very simple, performing all 
the great motions of the heavenly bodies by the attraction of 
gravitation which intercedes these bodies and almost all th« 
small ones of their particles by some other attractive and repel- 
ling power which intercedes the particles." Ampere has given 
the complement of this view by showing that the shape of the 
component particles limits the number of combinations which 
two elements can produce ; Meyer has shown how the impact of 
the combining molecules upon one another produces light, heat, 
and electricity; and M. Dumas shows that, whereas the attempt 
to explain chemical phenomena by a distinct unknown cause or 
by electricity has yielded no fruit, the attempt to bring it under 
the laws of universal attraction reveals an accordance with the 
most advanced knowledge of facts such as could hardly be main- 
tained unless the hypothesis were true. — lllu$trtUed London News, 



SHATATION OF eAs. . 
Thb heat consumed in internal work when a gas dilates has 
been investigated by M. Clausius, and more recently by M. 
Moutier, who, at the beginning of 1868, contributed a paper 
on the subject, printed in the Compies Bmdus, The heat re- 
quired to raise the temperature of a body consists in general of 
three parts— first, that expended directly in producing the ele- 
vation of temperature ; second, that consumed in internal work ; 
and, third, that consumed in external work. Mr. Joule and Sir 
William Thomson have succeeded in demonstrating the existence 
of internal work in a gas which expands without performing any 
external work by noting the diminution of temperature which 
accompanies the flow of the gas. In the case of water raised into 
steam, part of the heat is expended in overcoming the cohesion 
of the water, just as heat is expended in liquefying ice. Water 
cleared of air by boiling or otherwise manifests a strong cohesive 
or attractive force of the particles for one another. They have a less 
attraction for air or other foreign bodies ; and hence, when foreign 
particles are thrown into boiling water, the steam appears 
chiefly to come out of them, as the steam is chiefly generated 
where their surfaces touch the water. — Illustrated London Newa» 
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MANUFACTUBB OF CHLOBIXE. 

Mb. W. Wkldon has read to tlie British AsBOCiAtioii a paper 
" On the Manufacture pf Chlorine by means of peipetoally-re- 
genoated Manganite of Calcium." What has hiUierto been the 
ordinary process of manufacturing chlorine consists in digesting 
ores containing peroxide of manganese with hydrochloric acid. 
The chloride of manganese, whic^ is a residual product of this 
process, has hitherto been ordinarily thrown away. Mr. Weldon 
decomposes this chloride of maoganese by lime, adds a second 
equivalent of lime, and then blows air through the resulting mix- 
ture of hydrated protoxide of manganese, lime, and solution of 
chloride of calcium. This quickly converts a perfectly white mud 
into a perfectly black mud, the protoxide of manganese absorbing 
oxygen ^m the infected air, thereby becoming converted into 
peroxide, which combines with the equivalent of lime used in 
excess of the quantity required to decompose the chloride of 
manganese, forming therewith a compound which the author be- 
lieves to be a new one, and which he calls manganite of calcium. 
The compound thus produced is employed insteadofmanganeseores 
for the liberation of chlorine from hydrochloric acid, and is then 
reproduced from the resulting solution of chlorine of manganese, 
and so on continually, the same manganese being thus used per- 
petually over and over again. The author exhibited samples of 
manganese which had already generated chlorine forty or fifty 
successive times. Last year there were made in this country and 
on the Continent about 120,600 tons of bleaching-powder, which 
is the principal commodity in the manufacture of which chlorine 
is employed, and this bleaching-powder cost on an average about 
61, per ton for native oxide of manganese. Mr. Weldon's process 
produces bleaching-powder at a cost of only lbs. per ton for 
manganite of calcium, and enables much more chlorine to be ob- 
tained from a given quantity of hydro-chlorie acid than has or- 
dinarily been obtained therefrom hitherto. The process is being 
veiy extensively adopted both in this country and on the Con- 
tinent. 

FBSPABATION OF OZTOEN. 

Gaswobks for the production of oxygen on the system of M. 
Te88i6 du Motay have been established in New York, in which, 
by the use of the manganite of soda which is alternately ex- 
posed to the action of steam and atmospheric air, oxygen is 
absorbed from the atmosphere and is then discharged by the 
steam. The manganite of soda is heated in iron retorts 2 feet 
in diameter, and 6 feet lon^. Each retort holds 900 lb. of the 
manganite ; but, as if pure it would fuse, it is mixed with some 
of the oxides of copper and manganese. The steam is conveyed 
into the retort through a perforated pipe led along the bottom, 
and, after passing up through the manganite, escapes in the 
same way as the gas in gasworks, canning the oxygen with it. 
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When the oxygen is expelled the steam is turned off and a 
stream of air is passed through the pipe, which restores to the 
manganite the oxygen it had lost before ; and it is then in a 
condition to be acted upon bj the steam, and so on, indefinitely, 
as there is no waste in the manganite. The manganite yields 
14^ per cent, of its own weight of oxygen, and a considerable part 
of this is given out and re-absorbed each time the steam and air 
are introduced. 



FBBOXmE OF HYDBOOEN IN THB ATMOSFHERB. 

The information comes all the way from Tifiis, in Persia, that 
peroxide of hydrogen has been discovered in the air. Schonbein, 
who had no doubt of it« existence in the atmosphere, never suc- 
ceeded in demonstrating its presence. This success, however, is 
claimed by Mr. Struve. Along with the peroxide of hydrogen, 
the discoverer always finds ozone and nitrate of ammonia. 
These were also found in hail and in sea water. In these days, 
when the origin of nitrates of water is so warmly debated in 
connection with the question of the possible previous sewage 
contamination of water, we are fortunately reminded by M. 
Deville of the fact that he collected snow on the Andes, at the 
height of about 4,000 ft., which yielded a large amount of nitric 
aeid, doubtless derived from nitrite of ammonia, which Struve 
has now discovered in the air. — Mechanics' Magazine, 



PURITY OF HTDBOGEN QAS. 

A DISCOVERT has been made by M. Sallet, somewhat interest- 
ing, in these days, to gas examiners and makers. If any solid 
b(3y be pressed upon the nearly colourless flame of pure hydro- 
gen gas, the flame is seen to be suddenly coloured blue. The 
cause of this has never before been explained by chemists, but 
M. Sallet tells us that it is caused by die vapour of sulphur in 
the gas. As the hydrogen js supposed to be pure, the question 
arises; whence comes the sulphur. According to our author, it 
comes from the reduction of sulphates always in suspension in 
the air, and more particularly from sulphate of sodium. Soda 
salts, we know, are everywhere present in the atmosphere. 

M. A, Poppe has contributed to Poggendorffs Annalen an 
account of an investigation of the cause of the flickering of a 
gas flame proceeding from a Bunsen's burner, adopting the same 
expedient which Magnus employed in investigating die consti- 
tution of a jet of water. Between the eye and the flame a disc 
was interposed in which a radial slit waa cut, so that the whole 
length of the flame could be seen when the slit was parallel to 
it. On rotating the disc with a cwtain velocity the flame was 
found to have an undulatory motion, and by giving to the disc 
such a velocity that it made just one rotation in the time re- 
quired for the succeeding wave to take the place of the first one^ 
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the flame appeared stationary, and the true form, which is that 
of an undoloid with a circular section, was at once revealed. — 
Illustrated London News, 



HITBOUS OXIDB OAS TO FBBVIENT PAIN. 

A mart valuable Report has been made after numerous carefully 
conducted experiments on the human subject and on animals. It 
states, — 1st, that the pure gas, so administered as to preclude the 
inhaling of any atmospheric air with it, is a powerful anaesthetic 
— ^more rapid in its action, although more evanescent in its effects, 
than chloroform and the other anesthetics now in general use ; 
2nd, that if its administration were pushed beyond a certain point, 
it is capable of producing death ; but 3rd, that even when death 
appeared most imminent from its use, the allowing the animal to 
breathe fresh air, in most cases, brought it rapidly round. It 
must not, however, be imagined troTo, this that nitrous oxide is an 
ansesthetic suitable for relieving pain generally. It is suited only 
to dental and surgical operations which last for^ at most, a very 
few minuses. Its advantages and disadvantages are thus summed 
up in the report before us : — Advantages. — 1. The rapidity of its 
action in producing anaesthesia, the time required for this being 
from 63 to Bl seconds. 2. The rapidity with which patients 
recover from its effects, as an anaesthetic ; the time reqiured for 
this being, according to the same table, from 100 to 120 seconds ; 
and patients generally recovering so completely, as well as quickly, 
as to be able to walk, speak correctly, and write with a steady 
hand within four minutes from the commencement of inhalation. 
3. It is more agreeable to most patients, being, when pure, quite 
tasteless. 4. It is less irritating to the air passages, coughing or 
strugglingfor free respiration being rarely witnessed after its use, 
except in cases of very nervous persons. 5. The comparative 
freedom from nausea and vomiting aft-er its use, the average 
number of cases where actual vomiting has occurred being under 
1 per cent. 6. The absence, as a general rule (after the recovery 
of complete consciousness), of giddiness, headache, and many 
other unpleasant effects, which are well known to follow the use 
of chloroform and other anaesthetics. Disadvantages. — 1. Its 
unsuitableness for long operations, owing to the shortness of its 
anaesthetic effects. 2. Its imsuitableness (or at any rate ineligi- 
bility) for operations followed by much smarting and pain, fbr 
the same reason. 3. Where very delicate operations have to be 
performed, the inconvenience to the operator arising from the 
muscular twitchings which often occur from its use. 4. This gas 
is more troublesome to administer, and requires more complicated 
and cumbrous apparatus than any other anaesthetics do. 6. The 
inconvenience arising from the trouble of transporting this gas, 
as conijpared with other anaesthetics. 6. Its expensiveness, and 
the difficulty of procuring it in a pure and efficient stato for use 
at all times, if wanted on an emergency. — Scientific Opinion, 
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▲TlCOflPHBBIC AIB AKD OAfl. 

Thb efiect of Atmoflpheric Air in dimiiiishiiig the iUnminatang 
power of Gki8 when the two are mixed leather has recently been 
investigated by two yeiy able ezperimentors, Dr. Sillinian and 
Professor Wnrtz. Their retnilts, which differ somewhat from. 
those of previons ezperimentors, may be summed up in a few 
words. When gas ia mixed with anything else less than five per 
cent, of air the loss of illuminating power is a litUe over one- 
tenth of a candle for every one per cent, of air. With more than 
five per cent, and up to twelve per cent., the loss rises to half a 
candle for every one per cent, of air. Above twelve and up to 
twenty-five per cent, however, the loss of illuminating power is 
but four-tenths of a candle for the one per cent, of air. Twelve 
per cent, of air, they tell us, destroys forty per cent, of illumi- 
nating power. The exoeriments of MM. Audouin and B^rard, 
made for the municipality of Paris, show a higher rate of loss 
than this, while those of Schultz are to a certain extent in ac- 
cordance. He gives, as a general statement of results, a loss of 
half a candle for every one per cent, of air. The last-named 
experimentor, however, made the observation that with very rich 
cannel gas no loss of illuminating power, but rather an increase, 
took place up to twelve per cent, of air. If this be established 
the information will be very useful to cannel gas makers. 



ISMFKBATITBB OT FLAMES. 

A PAras by M. E. Yicaire, on the Temperature of Flames and 
Dissociation, appears in the Comptes Rendiis, in which the 
results stated to have been already obtained by M. Deville 
are confirmed and expanded. Fluidity, vaporisation, and disso- 
ciation appear to be merely stages of the same progress, since ice 
is melted, water vaporised, and steam decomposed by the appli- 
cation of different degrees of heat. The temperatures of melting, 
vaporisation, and dissociation are all affected by the pressure. 



OAS FOB LIOHTHOTJSBS. 

A FABiiAMENTABT PAFBB presents some information on the 
substitution of G-as for oil as an illuminating power in Light- 
houses. It appears that oil gas has been used for four years at 
the Howth Bailey, at the norUi entrance of Dublin Bay, and that 
it is far superior to the previous light. In a report presented to 
the Board of Trade by Professor Tyndall in June, 1869, he states 
the result of his inspection of this lighthouse and observation of 
the light for several successive days and nights in that month. 
He compared it with the most powerful oil lamp employed by the 
Commissioners of Irish Lights, a lamp consisting of four con- 
centric wicks, which give rise to four concentric cylinders of flame. 
The gas burner includes, under ordinary circumstances, 28 jets ; 
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bat to theee can be added in snccession, when required, four 
additional dicles of bnmerB, each embracing 20 jets. Tried in 
a dark room, the gas flame with 28 jets had more than doable the 
tUominsting power of the foor-wick oil flame, the advantage in- 
creasing with additions to the burners until, with 108 jets, the 
gas had 15 times the power of the oil lamp. Observations from 
a point on the North Wall, at six miles distance, were disturbed 
by the obstruction of the oil lamp bj one of its sashes. Observa- 
tions were aftenrards made from Foolbeg. With the 28-jet gas 
burner it was imposnble to say which of the two lights was the 
best. With an oiled calico screen in 'front of the lights, roughly 
to represent a fog, the gas flame had slightly the advantage. The 
68-jet burner was then lighted ; the decided superiority of the 
gas flame was immediately apparent ; it exhibited a very brilliant 
globe of h'ght. With the 108 jets the light was truly splendid ; 
the oil flame, which, when burning alone shone brilliantly, ap- 
peared to shrink and pale before the flame of the 108-jet burner, 
l^e coal empWed is a Scotch cannel, deliyered at Howth at Z6s, 
a ton. It ^elds an exceedingly rich gas. The Howth Bailey 
gas, the 28-jet burner, is considerably cheaper than the oil flame ; 
and the great increase of illuminating power which the employ- 
ment of gas places at the disposal of the keeper on foggy nights 
is a consideration of the rery highest importance. ICr. I^dall 
recommends the continued comparison of the oil flame with the 
higher powers of the gas burners in foggy weather. In rock 
lighthouses gas would be out of the question; but there are 
various points on our coasts at which its introduction would not 
be difficult. Neither its manufacture nor the construction of the 
burner may, at present, have reached its maximum perfection; 
and with the view of attaining this and of extending the basis of 
our induction, Mr. Tyndall recommends the further encourage- 
ment of this system of illumination in Ireland. It is in use at 
Wicklow Head. In Scotland experiments reported by Messrs. 
Stevenson were not so much in favour of gas as to induce them 
to recommend its adoption there. — Thrus. 



POISOITOUS OAS m -WSLLS. 

A SAD accident that has happened at Windlesham serves to 
illustrate how much i^orance prevails with regard to the danger 
of descending into w^ls, and with regard also to the means by 
which that dinger may be discovered and obviated. It seems 
that a poor man who was engaged in sinking a weU went to his 
work in the morning, was lowered down by hi^ wife and another 
labourer, and on reaching a certain depth became unconscious, 
and fell into the water below. A Mr. Charles Mason, a nursery- 
man, heard the screams of the wife, and instantly descended in 
the hope of being able to rescue the labourer, but in reality, of 
course, only to share his fate. A second Mr. Mason, a brother 
of the first, then descended, but first had a rope made fast to 
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him. He also became unconscious, but was hauled up by the 
xope, and recovered. The earlier victims were raised after a 
time ; but in both of them life was extinct. Now, it cannot be 
too widely known that such calamities as these, which cannot be 
called accidents, are caused by the presence of carbonic acid gas, 
the choke damp of the miner, which has passed into the well 
from some rifb in the strata cut through, and which sinks by 
reason of its weight. No one should ever descend into a well 
without first lowering a lighted candle. On reaching the car^ 
bonic acid gas the candle goes out ; and, when this happens, 
human life will also be extinguished. No descent must be 
attempted until the gas has been pumped up, which is usually 
done by pushing down a bundle of straw or a beg stuffed with 
straw, and haulmg it up again, until the air is changed, and the 
candle will bum. The necessity for this precaution is so gene- 
rally understood by well-sinkers, that it is difficult to conjecture 
how it came to be neglected in the present instance. It is still 
more remarkable that Mr. Charles Mason sliould not have known 
that where a man had just fallen he could not himself exist ; 
and that he was going to certain death without the slightest 
prospect of being able to render any assistance. The hauling up 
again of his brother probably served in some degree to change 
the air, and to facilitate the subsequent proceedings. — Lancet. 



ANALYSIS OF SEWAGE^ 

A FAPEB has been read at the Erench Academy of Sciences by 
MM. Mille and Durand-Claye, civil engineers, on the Chemical 
Analysis of the Liquid Matter of Sewers. It was ascertained 
that the waters of the sewers of Paris could easily be purified by 
means of sulphate of alumina, at a cost of one centime per cubic 
metre of liquid. The 190,000 cubic metres of the latter, which 
are daily allowed to run to waste, contain a quantity of useful 
matter, the value of which amounts, in the course of the year, to 
about 280,000Z. The operation of purifying the waters divides 
the fertilising substances as follows : — The phosphates remain in 
the sediment; the potash is in dissolution in the liquid; one 
third of the nitrogen is absorbed by the water, the two other 
thirds by the sediment. [Experienced engineers state that the 
cost of taking the sewage of London beyond Barking to Sea Reach 
would have greatly exceeded the total cost of the metropolitan 
system of main drsonage as executed, and that the area requisite 
to utilise the sewage woiQd not be less than 70,000 acres. It ap- 
pears in the evidence attached to the Keport that as compared 
with guano at \IL a ton, the chemists' annual value of the 
London sewage is not less than 1,000,000/.] — Builder^ 

SOLUBrLITT OF LEAD AlO) COPPEB. 

Db. Phifson tested a number of specimens of commercial Lead 
aised for domestic and other purposes ; the result of his experi*i 
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mentB is that lead, copper, and perhaps zinc, are metals which 
ean be dissolved in water at ordinary temperature, and in pre- 
sence of air when submitted to friction, and that the water need 
not be so pure as the Surrey spring water in order to exert this 
Uplvent action. 

IBON AND STXBL. 

Db. B. H. Path, has read to the Chemieal Society a paper "On 
the Connection between the Mechanical Qualities of Malleable 
Iron and Steel, and the amount of Phosphorus they contain." 
A discussion followed the reading of this paper, in which Dr. 
Miller said he had found very unusual quantities of phosphorus 
even in samples of high class iron. The experiments proved that 
the presence of from two to three parts of phosphorus in 1 ,000 
of iron was not so detrimental as was generally supposed. In 
reply to the President, Professor Miller said the phosphorus 
probably existed as phosphide. It was most certainly eliminated 
in the form of -phosphate. Dr. Price has yet to learn that 24 
per cent, of phosphorus could be present in steel without injuring 
the metal. He believed the method by which the phosphorus 
was separated as phosphate of iron and then determined with 
magnesia was absolutely correct, and less tedious than the 
molybdate method. Mr. Forbes could not agree with Dr. Miller, 
that the amount of phosphorus in iron was under estimated. The 
molybdate process was thoroughly understood in Sweden, where 
they would not receive for making steel iron that contained one 
per cent of phosphorus. 

rSK OF OBAFHITE IN THE BESSEMER FB0CB8S. 

In the Bessemer process very good results are obtained with 
grey pig iron, but far inferior with white pig. The difference in 
the two irons is mainly in the proportion of graphitic carbon 
they contain. Hence it has occurred to Herr Brunner to make 
use of some Graphite in the first stage of the Bessemer process, 
but the results do not seem to have been very satis&ctory. 
Better, it would seem, are obtained by sending wood-charcoal 
dust, with the blast, according to the plan of Herr Stockher. 



SILVER AND SUIfHUE. 

The loss of Silver which results from the impregnation of our 
atmosphere with Sulphur compounds, especially where gas is 
burned, is veiy great. It has been said that many thousands of 
pounds worth go down our sewers annually in the form of dirt 
from plate-cleaning, and the loss of one large house on ComhiU 
from this source has been described to us as serious. Silver- 
smiths may, then, thank one of their confraternity — Herr Strol- 
berger of Munich — for a happy thought. He seems to haTe tried 
Various plans to save his silver, if possible. He covered his 
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goods with a clear white Tarnish, but found that it so6n tnnted 
yellow in the window, and spoiled the look of his wares. Then 
he tried water-e:lass (solution of silicate of potash), but this did 
not answer. He tried some other solutions, to no purpose ; but 
at last he hit upon the expedient of doing his goods oyer with 
a thin coating of collodion, which he finds to answer perfectly. 
No more loss of silver and no longer incessant labour in keeping 
it dean. The plan he adopts ia this: — So first warms the 
articles to be coated, and then pays them carefully over with a 
thinnish collodion diluted with aJbeohol, usiog a wide soft bruslt 
for the purpose. Generally, he says, it is not advisable to do 
them over more than once. Silver goods, he tells us, protected 
in this way, have been exposed in his window more than a year, 
and are as bright as ever, while others, unprotected, have become 
perfectly blaek in a few months. 

A non-poisonous silvering solution — ^non-poisonous, at all 
events, in comparison with the cyanide solution, which allows no 
time for the use of antidotes — ^^ugh not» possibly, altogether 
harmless, may be found useful, especially when it can be applied 
without the use of electricity. The inventor takes one part of 
nitrate of silver, and dissolves it in twenty parts of water, ^o 
this stdution he adds half a part of sal-ammoniac, and precipi- 
tates the silver as chloride, which he again dissolves by the aid 
of two parts of hyposulphate of soda. Afterwards he adds to 
the cle£ff solution two parts of a milk of chalk and water. When 
used, the mixture is shaken up, a little poured into a saucer, and 
rubbed over the article to be silvered with a tooth-brush or a 
linen rag. After rubbing a short time, and rinsing with water, 
the article, it is said» will be found beautifully silvered. — 
Meohamct^ Magasdne, 

OXIDATIOK OF PHOSPHORUS. 

Db. Movpat has communicated to the British Association a 
paper'^On the Oxidation of Phosphorus, and the Quantity of 
Phosphoric Acid excreted by the Kidneys in Connection with 
Atmospheric Conditions." The author stated that while the 
readings of the barometer are increasing, and the wind is veer- 
ing northwards, phosphorescence diminishes in brilliance and 
ozone in quantity, and that while the polar current continues the 
barometer attains its maximum, phosphorus becomes non-lumi- • 
nous, and ozone disappears. If, he continued, when the wind has 
veered through the polar points of the compass, the barometer 
readings begin to decrease, the wind sets in from points by 
south, phosphorus becomes luminous, and ozone appears ; and 
while the equatorial current continues the barometer falls to a 
minimum, the wind veers from south to west^ phosphorus 
becomes brilliant, and ozone is in maximum quantity. Dr. Moffiit 
next remarked that liquid and gaseous bodies, when in contact 
with phosphorus in a non-luminous state, become phosphorated, 
and tJiat they, under suitable conditions, become phosphorescmt 
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and ozoniflAd, the temperature of which phosphoreseence takes 
place varying with the pressure of the atmosphere. From these 
observations, and from the fact that venous blood contains phos- 
phorus (phosphorated fat), which on coming in contact with the 
OKYgeii of the air during respiration is converted into phosphoric 
acid (the blood, perhaps, being ozonised at the same time), com- 
bines with the alkalis and earths in the liquor sanguinis, and 
forms phosphates of soda, magnesia, and lime, the author did 
not think it unreasonable to suppose that the quantity of phos- 
phates formed in the system and eliminated from it, is in some 
degree determined by the pressure of the atmosf^ere and the 
state of the weather genersdly. 

Some experiments have been made in France to determine 
the cause of the poisonous action of phosphorus, and it is 
found to be owing to the absorption of oxygen from the blood. 
It is ascertained that pyrogallic action produces nearly identical 
effects. 

MANUFACrUBB OF PHOSPHORUS. 

An invention has lately been patented in England for the 
treatment of materials intended to produce Phosphorus directly 
in the presence of the fuel inside a blast furnace, in which the 
combustion is accelerated by the application of an air blast. 
The invention ia due to M. Claude. Brison of Ch&lons-sur-Sa6ne, 
France. The principal advantage of this new application of 
blast furnaces in combination with blowing machinery, consists 
in substituting for the laboratory apparatus hitherto employed 
for this purpose an industrial apparatus — namely, the blast 
furnace cdT simple construction and operation, thus really ren- 
dering the manufacture of phosphorus an industrial operation 
capable of being carried on on a large scale. Thin apparatus 
may be employed with equal advantage for producing both 
varieties of phosphorus, namely, the oidinary phosphorus and 
ide amorphous phosphorus. 

The apparatus employed consists of a furnace of fire-brick en- 
closed in a sheet-iron casing, at the top of which is a cast-iron 
hopper, for receiving the materials, which is closed by means of 
a valve capable of being raised by a lever. The materials to be 
acted upon, together with the fuel, are filled into the chamber of 
the furnace, where they are heated to a high red heat, the com 
bustion being intensified by the action of a blowing engine. 
They attain their highest temperature when they arrive at the 
tuyeres ; the gaseous products of combustion and the vapours of 
phosphorus escape at the exit pipes, while the slag or cinder 
collects in the space, from which it is run off through the passage 
capable of being closed. 

^he operation of the apparatus is as follows :— After having 
brought the chamber to a red heat by the use of fuel only (coke 
or charcoal), it is filled with fuel to about the height of the pipes, 
from which point it is filled with alternate layers of fuel and of 
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the mixture intended to produce the phoBphoms. The ralTV ie 
then closed, iind a blast is forced in of sufficient pressuio to 
foree the liberated gases through the water of the condensing 
Testis. The bhist is continued as long as alternate layers of 
the carbonaceous and othf>r materials are introduced iilto the 
furnace. The mixture employed for producing the phui^horus 
consists of phosphate of lime, silica, and carbonate of soda, the 
whole thoroughly desiccated. The addition of the soda haft for 
its object to form the double silicate of soda and lime^ which is 
more fusible than the silicate of lime alone. When the mixture 
• arriyea at the part of the furnace where it attains its highest 
temperature, the silica liberates the phosphoric acid from its 
combination with the lime, and this acid is reduced by the excess 
of carbon. If any part should escape reduction it would soon 
become decomposed in passing through the carbonaceous layers 
in the upper part of the furnace, in the presence of an atmo- 
sphere surchai^ged with carbonic oxide The phosphorus scapes 
through the pipes, which convey it to the condensers. In this 
process, therefore, the phosphate of lime is attacked by the silica, 
producing silicate of lime ; the phosphoric acid is in its turn re- 
duced by the carbonic oxide, which, in taking up the oxygen 
from the phosphoric acid, is converted into carbonic aeid, and 
liberates the phosphorus. — Mechanict^ MagaevM, 



KEW COLOUEINO UATTEBS. — STJBSTITUTB FOB HADDEB. 

At the late meeting of the British Association, the President, 
in his inaugural address, remarked : — 

** I may be permitted to refer to one or two discoveries which 
are exceedingly curious^ and some of which may prove of eon- 
siderable practical importance. The turaco, or plantain-eater, 
of the Cape of Good Hope, is celebrated for its beautiful plumage. 
A portion of the wings is of a fine red colour. This red colour- 
ing matter has been investigated by Professor Church, who finds 
it to contain nearly six per cent, of copper, which cannot be dis- 
tinguished by the ordinary tests, nor removed from the colonring 
matter without destroying it. The colouring matter is in fact a 
natural organic compound, of which copper is one of the essential 
constituents. Traces of this metal had previously been found in 
animals — for example, in oysters, to the cost of those who par- 
took of them. But in these cases the presence of copper was 
merely accidental. Thus oysters that lived near the mouths of 
streams Vhieh came down from copper-mines assimilated a por- 
tion of the copper salt, without its apparently doing them either 
sood or harm ; but in the turaco the existence of the red colour- 
ing matter which belongs to its normal plumage is dependent 
upon copper, which, obtained in minute quantities with the food, 
is stored up in this strange manner in the system of the animal. 
Thus in the very same feather, partly red and partly black, 
copper was found in abundance in Uie red parts, but none, or onlj 
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the mereit trace, in the black. This example warns ns against 
taking too ntilitariaa a view of the plan of creation Here we 
have a chemical sabstance elaborated which is perfectly unique 
in its nature, and contains a metal the salts of which are oitd- 
narily regarded as poisonous to animals ; and the sole purpose to 
irhich, so far as we know, it is subservient in the animal economy 
is one of pure decoration. Thus, a pair of the birds which were 
kept in captivity lost their fine red colour id the course of a few 
days, in consequence of washing in the water which was left them 
to drink, the red colouring matter, which is soluble in water, being 
thus washed out ; but, except as t(» the loss 6f their beauty, it 
does not appear that the birds were the worse for it. 

**A large part of the calicoes which are produced in this 
cotmtry in such enormous quantities are sent out into the market 
in the printed form. Although other substances are employed, 
the place which madder occupies among dye stuf& with the ciiiico- 
printer is compared by Mr. Schunck to that which iron occupies 
among metals with the engineer. It appears from the public 
returns that upwards of 10,000 tons of madder are imported 
annually into the United Kingdom. The colours which madder 
yields to mordanted cloth are due to two substances, alizarine and 
purpurine, derived from the root. Of these, alizarine is deemed 
the more important, as producing faster colours and yielding 
finer violets. In studying the transformations of alizarine under 
the action of chemical re-agents, MM. G-raebe and Liebofmann 
were led to connect it with anthracine, one of the coal-tar series 
of bodies, and to devise a mode of forming it artificially. The 
discovery is still too recent to allow us to judge of the cost with 
which it can be obtained by artificial formation, which must 
decide the question of its commercial employment. But, assum- 
ing it to be thus obtained at a sufficiently cheap rate, what a 
remarkable example does the discovery afford of the way in whicli 
the philosopher, quietly working in his laboratory, may obtain 
results which revolutionise the industry of nations I To the 
calico-printer, indeed, it may make no very important difference 
whether he continues to use madder or replaces it by the artificial 
substance ; but what a sweeping change is made in the madder- 
growing interest ! What hundreds of acres, hitherto employed 
in madder cultivation, are set free for the production of human 
food or of some other substance useful to man I Such changes 
can hardly be made without temporary inconvenience to those 
who are interested in the branches of industry affected ; but we 
must LOt, on that account, attempt to stay the progress of dis- 
covery, which is conducive to the general weaL** 



BED DTES. 

Thr irritation of the skin produced by red sods and stockings 
has been traced to a dye known as Coralline, and prepared from 
carbolic acid. There are very wonderful stories told of the effects 
x2 
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of this dye, both in this country and in France, bnt it seems that 
they must be received with some doubt. M. Landrin states that 
he has made numerous experiments with the substance on animals 
and on himself, applying it externally and internally, and ha» 
found it to produce no effects whatever. M. Chevreul also told«f 
a dyer who dyed his arm with coralline, and suffered uo ua*- 
pleasant consequences from it. It is very dilBcult to arrive at. 
the truth in matters of this kind. The skins of different peopls 
differ greatly in sensibility, and what produces no effect on one 
person will excite the greatest irritation in another — Mechanwi 
Magazine, 

The following evidence upon this question has also bee» 
adduced in France : — M. Tapdieu has described to the French 
Academy the results of some further experience of the effect* 
of the Dyes. A young man whs brought t ^ him suffering from, 
pustular eruptions in the feet, which were traced to the use of 
silk stockings of a red colour dyed with coralline. This sub- 
stance is derived from rosolic acid by oxydising plienic acid, and 
its action upon the human body is similar to that of croton oil. 



NEWEST ABTIFiaAL COLOUBINO MATTEB8. 

Mb. W. H. Pebxin has given to the Royal Institution a di»* 
4x>urse on this interesting inquiry, copiously illustrated by ex-- 
periments and brilliant specimens of the colouring matters and 
dyed fabrics. In his introductory remarks he alluded to coal-tar 
as an oily fluid formed by the destructive distillation of coal, and . 
originally a great nuisance to the gas manufacturer; and referred . 
to a diagram containing a list of forty-nine substances which 
have been separated from it, among which is aniline. He then 
referred to the discovery of this substance in indigo by Unver- 
dorben, 1826 ; its subsequent discovery in the distillation of c6al 
by Bunge; and its production from nitro-benzole by Zizin^. 
While endeavouring to convert this artificial base aniline into 
the natural alkaloid quinine, Mr. Perkin obtained a perfectly 
black product, which, when purified, dried, and digested with 
< spirits of wine, gave the celebrated mauve dye, in 1856. Am 
indigo was too expensive a material to deal with, and the 
purification of the aniline obtained from coal-tar a very difficult, 
process, recourse was had to nitro-benzole, produced by the action 
of pouring nitric acid or aquafortis upon benzole, a hydro-carbon, 
a product of coal, discovered by Faraday in 1825. The pro* 
cess of the manufacture of this .nitro-benzole, and its conversion 
into aniline when treated with iron and acetic acid, by the inr 
fiuence of hydrogen gas in the nascent state, was described and 
illustrated. The chemical history of mauveine (the base of ani-. 
line purple or mauve) was next given, and it was shown how a 
fine blue could be obtained by the agency of chloride of lime and 
a salt of aniline. Mr. Perkin then proceeded to describe the pro- 
duction of the beautiful dye magenta, or aniline red, by the miir 
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tttfo of aniline and toluidine, another coal-tar product. Magenta 
was observed first by Natanson, in 1856, and afterwards by Hof- 
nNuin, in 1858, but first made industrially by M. Virguin, whose 
^«E)S8 was carried out by Messrs. Renard, of Lyons, in 1869. 
Tlsd' commercial magenta (brilliant crystals of a beautiful golden 
gMen metallic appearance) was profoundly studied by Hofmann, 
and found to ox>n8ist of an organic base, which he named rosani- 
Itne; and this has become the raw material of a great number 
of colouring matters, among which the brilliant Hofmann and 
Britannia violets are specially remarkable. Mr. Perkin next 
proceeded to consider the production of green colouring matters 
d^vived from magenta. By the action of aldehyd upon a solution 
of rosaniline an unstable blue was produced by Lauth, and this, 
by^ the addition of hyposulphate of soda, by Ghirpin, a dyer, was 
oOBverted into the lirilliant and durable aldehyd green. This 
was followed by the iodine green formed in the preparation of 
Hofmann violets, and the Perkin green somewhat resembling 
it. • Mr. Perkin then alluded to the recent production of colouring 
matters, such as alizarine, closely resembling those obtained from 
madder, so that even these natural dyes may now be considered 
coal-tar colours. Thus, in the short space of thirteen years, a 
grftat manufacture has Veen created now worth more than a 
million and a quarter pounds sterling; the practical fruits of 
theoretical chemistry studied simply for its own sake. Among 
other striking illustrations waB the exhibition of the property of 
fluorescence possessed by certain colouring matters, and of a 
spectrum entirely formed of coal-tar colours. 



PBODUCINO COLOUBS FBOM NAPHTHALINB. 

Some improvements in the production of colour from Naphtha- 
line have been made by Drs. Darmstadter and Wichelhan, of 
Berlin. The invention, which has been patented in England, 
consists in acting upon naphthaline with concentrated sulphuric 
aeid, so as to obtain sulpho-naphthalic acj^. Sulpho-naphthalic 
acid, or salts of the same, is then to be subjected to the action of 
aA alkali, such as caustic soda or potash, at a high temperature, 
s&d from the resulting product, by the addition of an acid, such 
as sulphuric acid, naphthylic alcohol is obtained. The naphthylic 
alcohol obtained eithet by this or by other methods is submitted 
to the action of sulphuric and nitric acids, so &s to transform it 
into dinitro-napht hylic alcohol, which product may be employed 
for the purposes of dyeing and printing. 

About one part by weight of naphthaline is taken, and about 
one part by weight of concentrated sulphuric acid« and they are 
heated ti^gether at a temperature of about 100 deg. centigrade, 
until the greater proportion of the naphthaline has been con- 
verted into sulpho-naphthalic acid. This product is then to be 
dissolved in water, and the solution saturated with an alkali. 
The salts of sulpho-naphthalic acid thus obtained are evaporated 
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to dryneiss, and are fused with an alkali, such as caustic potash 
or soda, or with mixtnrefi of the same, so as to obtain compounds 
of naphthalic alcohol, which upon the addition of dilut« acid to 
the aqueous solution the naphthylic alcohol or naphthol is pee* 
cipitated, and may be obtained in a crystalline form. The be* 
fore-mentioned naphthylic alcohol or naphthol so prepared, or 
obtained from any other source, is to be dissolved in about an 
equal weight of strong sulphuric acid, and the solution is then 
gradually added to nitric acid diluted with water, the temperature 
of which mixture has been previously slightly elevated. The 
solution passes through different tints, but finally assumes a 
yellow colour, and the yellow colounng matter crystallises out of 
the solution on cooling. This substance has be^^n called dinifcro^ 
napthylic alcoholic or dinitro-naphthol. The colouring matter 
thus obtained is to be freed from any adhering solution, and is 
then ready for use. Should it be necessary to subject the colour* 
ing matter to a process of purification it may be purified by 
solution in an alkali, ammonia for example, and be precipitated 
therefrom by means of muriate of ammonia or otherwise. When 
this colouring matter is to be employed for the purposes of dye- 
ing or printing it may first be dissolved in a solyent, such as al* 
cohol, or it may be dissolved in an alkaline solution. The pure 
substance, or its soluble salts, may either be employed alone or 
in coiijunotion with other colouring; matters for the purposes of 
dyeing and printing. — Mechanici Maffozdne. 



FRUSSIAy BLUE AND INDIOO. 

A TEST for distinguishing a Prussian blue from Indigo and 
Aniline Blues is given by M. Nickles. Fluoride of potassium, ho 
tells us, will discharge Uie Prussian blue colour, and not affect 
the indigo or aniline colour. The information may prove of use 
to calico printers. Ordinary writing ink, it seems, is also deco- 
louri»ed by fiuoride of potassium. Whether it has much effect 
on the paper we are no^told. 

NEW MANXJBB. — CANOEBINE. 

Ak artificial manure called " Cancerine" is being made in 
America by drying and grinding up the bodies of a species of 
crab found in enormous quantities in Delaware Bay. The eggs 
of this species of crab are deposited on the shore in such quan- 
tities that it is said they may be shovelled up by the waggon- 
load, and large quantities are collected to. feed chickens, while 
the crabs themselves are collected to feed hogs. About 750,000, 
it is estimated, have been taken every week on about half-a-mile 
of coast. 

BENZOLE. 

The demand for Benzole has created a general desire to 
increase the yield. At present, the only available source is coal- 
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tir. But it is known that much benzole vapour remainfi uncon- 
denied, and passes on with the gas, and ezi^eriments, we read, 
have been made with the idea of securing this quantity. In 
Chennany, it would seem they have tried scrubbing the raw g^ 
with the heavier tar oik with much success. The benzole is said 
to be taken out of th^ gas by this means, and is afterwards sepa- 
futed, as usual, by fractional distillation. The results are vaguely 
stated, and we can ^ve no opinion on the process which does 
not look to us promising, although it is said to yield immense 
quantities of benzole. The erperiments of M. Bertbelot point to 
a not distant day in which the heavier oils will be easily trans- 
formed into benzole in any quantity. He has already succeeded 
in effecting the transformation on a small scale, aiul his most 
recent researches seem to show that it may be dune on a mann- 
facturing scale. It is hardly necessary to say that if all benzole 
vapour be removed from gas, the illuminating power will be very 
eoasiderably diminished. .__^. 

NBW 8UB9TJLMGB FBOM THB WAIiNXTT. 

Bb. T. L. Pkipson has ascertained that between the shell and 
the kernel of the Walnut there exists a thin membrane called the 
episperm. From this membrane Dr. Phipson has extracted a 
substance which he calls Nucitannie aeidy the most remarkable 
property of which is that when boiled with dilute hydrochloric 
acid it splits up into glucose, and another new substance called 
Botkie acid, _« 

HIW BASB FROM MORPHIA. 

An example of the way in which practical applications unex- 
pectedly turn up when science is pursued for its own sake is 
afforded by a result recently obtained by Dr. Matthiessen in his 
investigation of the conntitution of the opium bases. He found 
that by the action of hydrochloric acid on Morphia a new base 
was produced, which as to composition differed from the former 
merely by the removal of one equivalent of water. But the phy- 
siological action of the new base was utterly different from that 
of the original one. While morphia is a powerful narcotic, the 
use of whidi is apt to be followed by subsequent depression, the 
new base was found to be free from narcotic properties, but to be 
a powerful emetic, the action of which was unattended by in- 
jurious after-effects. It seems likely to become a valuable 
remedial agent. — Proceedings of the Briiisk Jsiociation, 



BSFBIOBBAKT SALTS, 

ExPBBiMBirrs have been made by Herr Budorff to test the 
E^frigerating powers of certain Salts, and the two most remark- 
able appear to be the sulpho-eyanides of ammonium and potas- 
sium. Of the former 133 parts added to 100 parts of water 
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reduced the temperature from 12 deg. centigrade to 18 deg.beliNr 
zero ; and of the latter 150 parts added to 100 of water reduced 
the temperature from 1 1 deg. centigrade to about 24 deg. beloir 
zero. The salts should be in a fine powder, and be stirred into 
the water by a glass rod, and the water should be contained in a 
thin glass yessel surrounded by loose cotton. 



BBCOMPOSmON OF SVLFHITBBTS. 

M. Geaxdidibb, of Paris, has inyented a method of Decom- 
posing the Sulphurets to be found in iron and coal by subjecting 
them to the action of steam in a close vessel, the pressure of the 
steam not being less than 30 lb. per square inch. 



8ULFBATB OF AMMOKUl. 

Among the mineral substances much in request for agricnltural 
purposes is Sulphate of Ammonia, of which it may be said that it 
would be more used if it were more abundant. The existence, 
therefore, of a natural supply cannot fail to l>e important ; and 
Prof. G, Ville, of the Jardin des Plantes, Paris, has given a fresh 
▼alue to the services he has so long rendered to agricultural 
science by proving that sulphate of ammonia exists in consider- 
able quantities in the lakes (laaoni) of Tuscany. These lakes, 
with distinctive names, are in the province of Volterra, and for 
some years past have been laid under contribution by wholesale 
chemists for the boric acid contained in the waters. Prof. Ville, 
operating on the spot, now finds that in the water of one of the 
lakes there is 48 per cent, of sulphate of ammonia ; in another 
the quantity is less than 2 per cent. ; and it is found also in the 
vapours which are constantly rising from crevices in the earth. 
Here,. th«n, is an additional source of enterprise and wealth 
opened to Italy, which, if properly managed, will materially 
benefit the agriculture of Europe. It is impossible to foresee an 
end to the demand for boric acid and sulphate of ammonia. 
— AthencBum. 

WASHIKO PBBCIPrrATES. 

Pbofessob Bxtnsen, of Heidelberg, has .published a paper on 
the Washing of Precipitates. Every one acquainted with practical 
chemistry knows how much time is often lost in waiting for a 
liquid to pass throuoh a filter. Bunsen found the rate of filtra- 
tion nearly proportional to the difference between the pressures 
on the upper and lower surfaces of the liquid. If, accordingly, 
the funnel be fixed air-tight by means of a perforated cork to the 
neck of a bottle, and the air exhausted in the bottle, the liquid 
will run faster through the filter in proportion to the diminution 
of the pressure in the bottle. Comparative experiments, some 
made according to the old,* and others made according to the new 
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4»eUiod, showed that the filtration, -washing, and drjing of a pre- 
cipitate^ which took seven hours by the old plan, could he per- 
iormed by filtration into an exhausted bottle in thirteen minutes. 
3ut a saving of time is not the only advantage of the improved 
method of collec.ing and washing precipitates. A more perfect 
washing, with less water than is required by the common way of 
proceeding, is by no means the least recommendation of ^unsen'g 
ingenious method. «^«__ 

FHOSPK^TB IN WHEAT-SBID. 

Pbofbssgb Crack CALyvRt states that the result of Tarious 
ezperimeuts he has made is that 100 parts of cotton-fibre yield, 
when repeatedly washed with water, a quantity of acid phosphate 
of magnesia. Both husks and seeds also yield certain propor- 
tions, and these results show that the phosphates exist in much 
larger quantity in the seed than in the other parts of the pod. 
Experiments upon wheat-flour of various kinds showed that 
whilst the flour contains only a trace of phosphates, especially 
soluble ones, the bran contains a large quantity. These facts 
tend to prove that the phosphates and Uie mineral matters con- 
tained in wheat are not combined with the organic matter, but 
are in a free condition. Other investigations go to prove that 
although habit and pride have gradually led us to prefer white 
bread to brown, yet this is an error when we consider the nutri- 
tious properties of wheat, especially as food for children, 
phosphates being essential for the formation of bone and blood. 



8IUL-DBESSIXO FBOGESS. 

I>nsRS have been in the habit of removing the gum from the 
surface of raw silk by boiling with soap. A French patent 
makes known the fact that the end is more easily and cheaply 
obtained by the use of ammonia. To a kilogramme of silk they 
use ten litres of- water and from 250 to 500 grabs of ammonia, 
according as the silk is white or yellow and hard. The silk is 
kept in the solution heated to 80deg. or 90 deg. C. for an hour, 
and then it is boiled for half an hour. By this treatment silk 
loses from 22 to 28 per cent, of weight. To finish the process it 
must be rinsed in a boiling bath containing 1 or 2 per cent, of 
fioap, which bath may be used many times over. The carbonate 
may be used in place of liquid ammonia. — Mechanics' Magazine, 



NEW XTSB FOB 6LTC3SBIMB. 

It is proposed to improve Wine by adding to it Glycerine, 
which is a natural product of the fermentation of grape-sugar, 
and is present, though in extremely small amount, in all natural 
wines. But Herr Kolb proposes to add from 1 to 3 per cent., 
which he says will reduce to the smallest possible limits the 



d by Google 



164 THB TBAB-BOOK OF FACTS. 

tendency to change which all wines, from their inner natwn^ 
possoHfl. It is hardly necessary to say that the author of this 
suggestion directs perfectly pure glycerine to be employed. In 
the Mechanics* M<^aeine it is shrewdly remarked : " Certainly 
that disagreeable smelling, acrid-tasting article commonly sold is 
not likely to improve the flavour of a wine, or assist in producing 
a fruity port Glycerine is said to be largely used by the com- 
pounders of artificial champagne, and also by liqueur makers." 



BLBACHDTO ITOBT. 

A PROCESS for Bleaching Ivory is given by Dr. Artus. He 
specially mentions the application to ivory plates for pianoforte 
keys ; but it will of course be applicable to all articles of the 
material, which is so liable to acquire a disagreeable dark colour. 
The articles are first to be soaked in a solution of Crtrbonate of 
soda (half a pound of the crystals to two pounds of water) for s 
couple of days. They are then to be well rinsed with clean water, 
and aft^erwards transferred to a solution of three^uarters of s 
pound of sulphate of soda in two pounds of water, in which they 
must remain for five or six hours. Then, without removing the 
ivory, a mixture of one oimce of hydrochloric acid and four ounces 
of water is to be added, the whole is to be stirred together, and the 
vessel covered up and left for thirty-six hours. At the end of 
this time the solution is poured off, and the ivory is to be well 
washed witii water. If it should not have the desired whiteness, 
the process may be repeated. The proportions of solutions we 
have given above will suffice to bleach a pound of ivory. — Me^ 
chanics* Magnzine, 

niPBOTED BBBA!D. 

A TEBT important paper has been published by Professor 
Liebig on the Improvement of the nouri8hing qualities of Bread. 
Certain quantities of phosphates and other salts form necessary 
ingredients of wholesome food. Now, it is well known that most 
of these salts, which naturally exist in wheat, remain with the 
husk. Liebig proposes to add salts, of a nature similar to those 
remaining in the hask, to the fiour, and at the same time to 
substitute for the carbonic acid developed by fermentation gas 
liberated from sodic carbonate. The bread prepared according 
to Liebig*s recommendation is said to be of excellent quality, 
and to exceed in value bread made by the* ordinary method. 



FBOGBBSS OF OUK-COTTON. — TBI-NITBO-CBLLXTLOSB. 

A TBBT able paper on this subject appeared in the Times, 
January 28, 1869. It details the history of the discovery, from 
Professor Schonbeiu's find at Basle, to Mr. Abel's researches 
culminating in his " Tri-nitro-cellulose (or safety gun-cotton), 



d by Google 



CSEMJCAL BCIENCE. 155 

which IB now manufHctured by Messrs. Prentice, at Stowmarket. 
The process is thus described : The Austrian manufacture stopped 
at the point wher*» the cotton was supplied in the form of skeins, 
which were dipped in a mixture of nitric and sulphuric acid, then 
placed in jars to soak thoroughly, then half dried in a centrifugal 
apparatus, and afterwards washed thoroughly and long by hand 
and in running streams until no free acid could be detected. 
Por small arms cartridges a hollow plaited rope was then, made 
of it, cut into l^^ngths, and arranged round little wooden spindles, 
the ends of which penetrated the bases of their bullets tod held 
fast there. When first Messrs. Prentice commenced their manu- 
facture they were under the advice of Baron von Lenk. and 
followed the Austrian method exactly. Soon they found the 
rope plait was inconveniently long. They tried a solid rope, 
but it inflamed too suddenly and strained &e gun. Then they 
tried a solid rope of mixed gun-cotton and common cotton. This 
was not so dangerous, but its action was not always the same. 
They tried also what may be called gun blotting-paper, and 
rolled it up into cylinders for cartridges, but they have now ex- 
clusively adoptfHl Mr. Abel's newer methods, which bare the 
two advantages of rendering the gun-cotton perfectly safe and 
almost perfectly manageable, becaase the great thing to be 
avoided is a mass of cotton either imperfectly converted or con- 
taining free acid. Cotton, like hair in its ordinary state, is made 
np of a vast number of small tubes, which all have the power of 
taking in liquid by capillary attraction, and retaining it in spite 
of all washing. If there is any free acid in the gun-^tton it has 
many opportunities for combining chemically with other sub- 
stances, and so setting up heat, which accumulates, and may at 
last fire a portion of the mass. Mr. Abel obviates this by tear- 
ing the cotton into fragments, making it, in fact, into pulp. 

i?he process of making Gun-cotton at Stowmarket is as follows : 
Rough, waste cotton, no matter how short the fibre, is cleaned 
thoroughly, dried, and dipped into a mixture of three parte 
sulphuric acid to one of nitnc. If the acids were weak, the cotton 
would dissolve. With the strong acids used a combination of 
the nitric acid and cotton ensues, while the sulphuric acid takes 
up the water left behind by the nitric acid and so keeps the 
latter always strong. There is a row of small tanks fed 
with acid through the pipes from a reservoir. Into each of the 
tanks one pound of cotton is dipped, care being taken to immerse 
it all completely. It is then taken out and laid upon a grating 
over the tank to drain, and thoroughly squeezed by iron |Middles. 
Twenty minutes suffice for this operation. The converted cotton 
now goes into jars, which stand in water to keep them cool, for 
much heat is developed in the combination. After soaking here 
for many hours, the cotton is placed in a revolving drum with 
small holes in its exterior. It whirls rapidly round, and dis- 
charges most of the spared acid by its centrifugal force. Then 
comes a very important process — the washing. First the cotton 
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is thrown into a fall of water, and a man watches to preTentanT' 
of it escaping instantaneous immersion, otherwise the acid ana 
the wat-er would set up an action strong enough to bum some of 
the cotton, or, at least, damage it. After thorough washing in 
a tank under the waterf>iU,the material is placed in a vat to steep 
in water for 24 hours ; then it goes to a second and a third, and 
so on for a week. By this time no acid is perceptible. The 
cotton is then placed in a mill like that used in paper-making. 
The water used to make the pulp is slightly alkaline, in order to 
take up the last traces of acid. The next operation is drying 
again in a centrifugal machine. There has now been produced a 
gun-cotton pulp, which has only to be pressed into the shapes ' 
most convenient for its intended purpose. The most common 
forms are those intended for fowling-pieces and blasting. An- 
other invention has lately been introduced to render the cart- 
ridges impervious to damp. There are 30 grains of cotton to a 
gun of No. 12 bore. One grain of india-rubber dissolved in 30 
grains of spirit is then used to saturate the pressed gun-cotton. 
After drying, the spirit evaporates, and the caoutchouc remains 
throughout the mass, completely preserving every particle from 
damp, though gun-cotton does not deteriorate by damp so long 
as it be dried again before firing. Almost everything that is 
made of gun-cotton has a hole through it to facilitate combustion. 
The pulp is first pressed in a very wet state, and then pressed 
yet smaUer before drying. It is finally dried, and put in boxes 
for use. The pulp and various shapes into which it is pressed 
are Mr. Abel's inventions. 

Such is the manufacture of Gun-cotton. Some of its pro- 
perties are most curious, and really deserve to be called sym- 
pathetic. For instance, — take a loosely- twisted thread of 
gun-cotton, and lay it on a flat table, carefully drawing out 
a few filaments at one end, so as to form a point. Light a 
small piece of wood, a match if you will, but blow it out as soon 
as the wood is well inflamed. Approach the spark that remains 
delicately to the extended filaments. Thf^y meet it and begin to 
bum. But how? Very far from explosively. The whole thread 
smoulders away like touch-paper so long as no wind blows upon 
it. But blow the flame the least towards the rest of the thread, 
or even bring a flat surface close to it so as to push the heated 
gas for one moment back upon the thread, and the whole goes off 
in one flash in the ordinary way. Light it with the flame of a 
match, the whole flashes off at once. Go one step farther and 
ignite it by a little detonating arrangement, the gun-cotton 
sympathizes again and actually detonates. Since this curious 
property was discovered, it has been found to apply to gunpowder 
in a more limited form ; and here have we not the long-sought 
clue to the sympathetic explosion of one magazine after another 
even when at considerable distances apart ? Neither a layer of 
air, nor water, nor even plaster of Paris, will save gun-cotton 
from detonating if there be an explosion of the same character 
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near it. Here is a strange physical property which will be of 
the utmost value in mining. It is the sadden and violent effect 
of nitro-glycerine without its character of treachery to its friends. 
The miner has in his charge of gun-cotton two peHectly different 
physical forces stored up. He can cull either of them into life 
at his will. Let him light his pief e of piepured rope with any 
ordinary flame, even the explosion of gunpowder — ^the gun-cotton 
will give just such a rending strain as gunpowder gives — rather 
more rapid, but of the same nature. Place a small detonating 
tube inside your ropf>, or leaning against it, ignite this, and the 
gun-cotton will explode with the same rapid, active, intensely 
local explosion, shattering to atoms all that is within reach. The 
smouldering form of burning is as yet tco delicate to be made 
practical use of. The mildly explosive form is adapted for guns, 
the rapid shattering force for any purpose where great local effect 
is to be produced, such as shattering rocks into small pieces, 
charges for shells, blowing down palisades, and generally break- 
ing anything into pieces. 

The President of the British Association, in his Inaugural 
Address at Exeter, remarked : " To show the willingness of 
Government, when practicable, to carry out the suggestions of 
the association, at the Cambridge meeting in 1862 a Committee 
was appointed for the purpose of investigating the application of 
Gun-cotton to warlike pur()oses. At the Newcastle meeting, in 
the following year, this committee presented its Report, and a 
resolution was passed, recommending the appointment of a Royal 
Commission. This recommendation was adopted, and in 1864 a 
Commission was appointed, which was requested to report on 
the application of gun-cotton to civil as well as to naval and 
military purposes. The committee gave in its Report last year, 
and that Report, together with a more recent return relative to 
the application of gun-cotton to mining and quarrying operations, 
has been printed for the House of Commons. 

" A substance of such comparatively recent introduction (the 
President continued) cannot be fairly compared with an explosive 
in the use of which we have the experience of centuries. Yet, 
even with our present experience, there are some purposes for 
which gun-cotton can advantageously replace gunpowder, while 
its manufacture and storage can be effected with comparative 
safety, since it is in a wet state during the process of manu- 
facture, and is not at all injured by being kept permanently in 
water, but merely requires to be dried fur use. Even should it 
be required to store it in the dry state, it is doubtful whether, 
with the precautions indicated by the chemical investigations of 
Mr. Abel, any greater risk is incurred than in the case of gun- 
powder. In the blasting of hard rocks it is found to be highly 
efficient, while the remarkable results recently obtained by Mr. 
Abel leave no doubt of its value for explosions, such as are fre- 
quently required in warfare. General Hay speaks highly of the 
promise of its value for small arms ; but many more experiments 
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are required, especially as a change in the arm and modepf 
ignition require a change in the construction of the cartridge. 
In heavy ordnance, the due control of the rapidity of combustion 
of the substance is a matter of greater difficulty ; and though 
considerable progress has been made, much remains to be done 
betbre the three oonditions^^f safety to the gun, high velodlty 
of projection, and uniformity of result, are satisfactorily combined.'' 



FHOTOOS^PHT IN WAB. 

Mb. H. Badsn Pbttchabd, of the General Photographic Esta- 
blishment of the War Department, has read to the United Service 
Institation a paper on the Applicaticm of Pliotography to Mili- 
tary Purposes. The author stated that the first time photography 
was used in connection with military matters was during the 
Crimean War, when Lord Panmure, then Secretary of 8tate for 
War, conceived the idea of securing some photographic records 
of the campaign. At the time they were produced th'e art was 
still in its infancy, and many of the manipulations exercised were 
of an experimental character. Since that time photography has 
progressed to a wonderiul degree, and the necessity of difiusing a 
knowledge of the subject has been so fully appreciated by the 
authorities of the War Department, that a school of instruction 
has been formed for the special purpose of instructing classes of 
young soldiers in its details. This school, which forms a portion 
of the Boyal Engineer Establishment at Chatham, is of consider- 
able benefit to the service. During the recent Abyssinian 
campaign a staff of photographers, instructed and equipped from 
this establishment, did good service in copying maps and 
sketches of the route. One of the most important uses to 
which the process was applied was the copying of maps, plans, 
designs, and rare MSS.,~as practised at the Ordnance Survey- 
office, Southampton. In this establishment the practice of 
Photo-zincography, the invention of Colonel Sir H. James, B.E., 
has been carefully elaborated, and has been employed with such 
unequivocal success, that the Governments of France, Prussia, 
Austria, Belgium, and America have adopted it with more or 
less modification. In addition to the multiplication of special 
maps for warlike purposes, valuable service has been done in the 
establishment at Southampton by the reproduction of rare and 
curious MS. facsimiles of the Great and Little Domesday Books, 
bound up in 35 imperial quarto volumes ; and also of the national 
MS. of England and Scotland, without the necessity of tampering 
in any way with the originals. 

At the general Photographic establishment — a branch of the 
chemical department at Woolwich, under the direction o£ Pro- 
fessor Abel, F.R.S., the camera is employed in many ways. AU 
experimental structures, such as shields, guns, small arms, 
waggons, or rockets are photographed. The results of firing 
experimentally against iron plates of different thicknesses are 



d by Google 



OHEXICAL BGIElSrCE. 159 

'feproduced; pictures for pnrpoBes of inBtmction, showiog the 
method of working guns of different descriptions, and the positions 
taken up by indiyidual gunners on the issue of various orders are 
taken ; photographs e^biting the regulation mode of wearing 
ftoooutrements, the precise manner in which the harness of horses 
should be adjusted, the method of packing waggons and fitting 
service saddles, and the mode in which military tents and 
equipages are set up are also included in the collection of the 
institution. Prints from the negatives are issued to various 
departments of the army, both in EngUnd and India. Photo- 
graphy can be usefuUy and economically employed in the 
construction and preservations of patterns at Woolwich and 
other manu&cturing stations. 

Beturning to the subject of the employment of photography in 
the field, Mr. Pritchard said that the avowed purposes for which 
the art was used in that case was for reproducing and copying 
maps and plans, and taking pictures of important localities and 
interesting objects. In discussing the importance of this part of 
the system, he said that during the Abyssinian campaign as 
•many as 30 copies were prepared and distributed to brigadiers 
and others within 24 hours after the original plan of certain 
places had been sketched. He thought it advisable that co])ie8 of 
field maps intended to be of a lasting character should be printed 
.on linen, cambric, or silk. He recommended that landscape 
views should be taken, not only on account of the particular 
interest they possesseu as such, but also on account of their value 
to an army in the field. Sketches of an enemy's position may be 
obtained at a considerable distance without much risk of danger. 
Mr. Pritchard himself obtained a picture of a building two miles 
distant from the camera. The camera may also be used as a theo- 
dolite, and the distance between the reconnoitring party and the 
enemy's position accurately and rapidly determined, supposing the 
actual dimensions of the enemy's fort or intrenchment to be 
known. The camera may also be uped in the production of land- 
scape pictures to illustrate the ground plan or sketch of route. The 
progress of works may also be ascertained by means of photo- 
graphs, and this system of ascertaining the rate at which works 
were proceeding has been adopted by several firms of contractors. 

Beferrii^f to the multiplication and printing of military maps 
and plans in the field by means of photography for distribution 
among Staff officers, to be of a lasting character euch photographs 
are recommended to be printed upon linen, cambnc, and silk, 
instead of upon paper. Now, although permanence is an essen- 
tial quality in pictures of this description, still simplicity and 
rapidity of production are far more important^ seeing that large 
numbers of copies are required in as short a time as possible. 
By printing upon a densely-woven linen, the advantages secured 
are very great over those of paper ; the fabric prints more quickly, 
is capable, owing to its open structure, of more rapid and perfect 
washing (the most important operation in photography), and, 
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finally, needs no subsequent mounting upon a flexible materiiftl« 
as in tbe cane with paper maps. Thus much economy of 
manipulation is effected, a matter of some consideration when 
performing hurried operations in the field. 



PBOOSBSS OF FHOTOOO^PST. 

Ik a resumi of facts and new processes, in the MeehanM Ma- 
gazine^ it is remarked that " nearly all wet and dry plates used 
m photography permit some of the actinic rays to pass through 
the film. These rays thus wasted often do a certain amount ci 
positive harm in addition, for the back surfiice of the glass often 
reflects them once more upon the film, so as to produce a blurred 
and indistinct picture. In practice, wet red blotting paper is 
often placed in optical contact with the back of the glass plate, 
to prevent this blurring by reflected light. Manifestly, then, t;he 
most perfect fllms are those which absorb nearly all the chemical 
rays ; and as few such fllms are employed in photography, except 
in rare instances, when they are obtained by accident, there is 
plenty of room for experiment in this direction. Plenty of yellow 
iodide of silver in the fllm is chemically more opaque than plenty 
of bromide of silver, and this is another reason why photo- 
graphers should once more give iodized collodion a trial. In dry 
plates, the use of deeply coloured organiflers well deserves & 
trial. 

Having obtained a fllm which utilises all the mechanical power 
of the chemical waves of light, it is desirable that every part of 
the sensitive surface should come into immediate contact with 
the developer when it is applied. When bromide of silver is 
held in suspension in a very weak solution of gelatine, and some 
of this solution is allowed to dry upon an accurately levelled 
glass plate, a rough fllm results, held to the plate only by a mere 
trace of gelatine. Such a film gives an intense picture very 
rapidly when an alkaline developer is applied. Bat if the 
bromide of silver be held in suspension by a very strong solution 
of gelatine, and the same experiment tried, no picture whatever 
can be developed; in fact, the particles of bromide of silver 
might as well have been embedded in the solid glass of the plate. 
Again, a wet sensitized collodion plate develops readily, but the 
same plate dried requires longer exposure and tedious develop- 
ment. Wet collodion fllms are soft and pulpy, but when once 
they have been dried they form a tough skin, and never return 
to their former state. Hardwich has pointed out that iodide of 
silver is much more sensitive to light in the interstices of wet 
collodion than in the interstices of wet paper or other medium, 
and he attributes this sensitiveness to the loose state of cohesion 
in which it is held in wet collodion. It is easy, therefore, to 
see that a tough sample of collodion may allow aevelopment to 
proceed more rapidly on the upper surface of the film than on 
the surface in contact with the glass. There is, in fact, ocular 
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evideiiee that chemical action proceeds with -anequal velocity 
at the two surfaces of collodion films, because pictures which 
appear to have been quite fixed by cyanide of potassium, when 
viewed from the one side, are often seen not to be fixed when 
viewed through the glass from the other side. When a deve- 
loper does not at once penetrate the film, a picture of low in- 
tensity is probably the result. This reasoning points to the 
conclusion that the best collodion films should let no actinic rays 
pass through them, and should be of a soft and spongy, and not 
tough consistency. Other qualities, well known to photographers, 
aire likewise necessary in good collodion. There is plenty of 
room for experiment in this direction by some good photographer 
verded in the manufacture of collodion, who should keep Uiese 
principles in view, and ascertain the nature of the structure of 
the fiJm given after sensitizing, by each of his samples of col- 
lodion, the microscope being the medium of examination. Very 
probably, in the best dry plate processes of the future, collodion 
will be entirely abolished ; at all events, a layer of dry bromide 
of silver, containing a trace of organic matter, and not imbedded 
in a collodion or any other skinny film, gives a picture which 
comes out under the alkaline developer wi£ marvellous facility. 

The Coffee process is rising rapidly in favour during the past 
few months. The formulae are as follows : — ^A large tea-siKX)n- 
fid of roasted ground coffee of good quality is put in a teacup 
about two-thirds full of boiling water. After standing for about 
ten minutes, the infusion is filtered, and a piece of sugar about 
the size of a pea is added to it. This is the preservative solu- 
tion. The plate is coated with rather old and red collodion, and 
sensitized in a somewhat acid bath. Next, it is washed 
thoroughly, the preservative is applied in two doses, and, lastly 
the plate is dried by dark heat. A full exposure in the camera 
is desirable. The picture is developed by first bringing out a 
phantom image by the application of a two-grain solution of 
plain pyrogallic acid without silver or citric acid, after which 
the intensification is performed by the addition to the pyrogallic 
acid of one or two drops of a solution containing about twenty 
grains each of nitrate of silver and citric acid to the ounce of 
water. The films have a tendency in this process to slip off 
the glass, but this evil is averted by running a little dilute 
albumen round the edge of the plate before coating with collo - 
dion. By employing alkaline development, the exposure is very 
much reduced. 

In Mr. Sutton's new Alkaline wet process all the chemicals 
and baths are alkaline and neutral, and the alkaline plates thus 
produced are used wet, with twice the rapidity of the best wet 
free nitrate plates. If the process possesses all the advantages 
claimed by the inventor, it will be of the greatest value in in- 
stantaneous photography, but in no other branch is it likely to 
compete with the ordinary wet process. If the process is so much 
more rapid than the wet one, he is able to take pictures of street 
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scenes and moTi'ng flgnres and vehicles with much more rapidity 
than anyhody has done yet. If the process has all the rapic^ 
stated, the street views taken instantaneously by Blanchard and 
others will be thrown into the shade. 

The Ethnological Society, nnder the Presidency of Professor 
Huxley, is arranging to take photographs of specimens of ail 
races of men in all parts of the globe. Such photographs should 
be taken before a background, ruled off by plainly visible lines 
into spaces six inches square, so that all the pictures should 
show the dimensions pf the individual photographed, and be 
directly comparable. The person should stand upright^ and be 
in contrast with the background. If printed on paper by the 
ordinary silver process, they are apt to fade away. It is better 
that the negatives shoiild aU be sent to Eogland, and be copied 
by a permanent carbon process, or upon collodion films, cemented 
between two plates of glass with tough Canada balsam. 

A process of photographic^ printing has been propounded by 
jVL Albert, of Munich, in which a thick plate of glass is coated 
with a layer of albumen, gelatine, and bichromate of potash, 
which is then rendered insoluble by exposure to light. On the 
prepared surface a similar soluticoi is poured without exposure, 
and while still sensitive it is exposed to light under a negative, 
after which it is washed and treated as a lithographic stone. 
The photo-lithographs of M. Pouncey, however, are procured 
from the stone itself. 

A new method of obtaining photographic engravings has been 
introduced. The photographic image is first impressed upon a 
sensitized sheet of gelatine, which is then dipped in a solution of 
alum, and when dry and hard the gelatine film is pressed down 
with great force upon a steel plate, and leaves an indentation of 
the photographic picture in the steel which may be printed from 
iu the manner of common steel engravings. There are now 
several methods of obtaining excellent impressions from photo- 
graphic images engraved both on steel and on stone, of which 
the method of M. Gamier has heretofore been the best in the 
case of steel plates, and that of Mr. Pouncey, of Dorchester, is 
the best in the case of photographs. M. G-amier is the inventor 
of the method now widely practised of facing copper plates with 
steel by the electrotype process, whereby the nimiber of impres- 
. sions from them is indefinitely increased. — Illustrated London 
News, 

THE PHENOMENA OP LITE. 

Wb quote the following from the Presidential Address of 
Prof. Stokes, at the late Meeting of the British Association: — 
" With reference to those branches of science in which we are 
more or less concerned with the Phenomena of Life, my own 
studies give me no right to address you. I regret this the less 
because my predecessor and my probable successor in the presi- 
dential chair are both of well-known eminence in this depart- 
ment. But I hope I may be permitted as a physicist, and 
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viewing the question from the physical side, to express to yon 
my views as to the relation which the physical bear to the bio- 
logical sciences. No other physical science has been brought to 
such perfection as mechanics ; and in mechanics we have long 
been familiar with the idea of the perfect generality of its laws, 
of their applicability to bodies organic as well as inoi^nic, 
living as well as dead. Thus in a railway collision, when a 
train is suddenly arrested the passengers are thrown forward, 
by virtue of the inertia of their bodies, precisely according to 
the laws which regulate the motion of dead matter. So trite 
has the idea become that the reference to it may seem childish. 
But from mechanics let us pass on to chemistry, and the case 
will be found by no means so clear. 

** When chemists ceased to be content with the mere ultimate 
analysis of organic substances, and set themselves to study their 
proximate constituents, a great number of definite chemical com- . 
pounds were obtained which could not be formed artificiaJiy. 
I do not know what may have been the usual opinion at that 
time among chemists as to their mode of formation. Probably 
it may have been imagined that chemical afiinities were, indeed, 
concerned in their formation, but controlled and modified by an 
assumed vital force. But as the science progressed, many of 
these organic substances were formed artificially ; in some cases 
from other and perfectly distinct organic substances, in other 
cases actually from their elements. This statement must in- 
deed be accepted with one qualification. It was stated several 
years ago by M. Pasteur, and I believe the statement still re- 
mains true, that no substance the solution of which possesses 
the property of rotating the plane of polarisation of polarised 
light had been formed artificially from substances not possess- 
ing that property. Now, several of the natural substances 
which are deemed to have been produced artificially are active, 
in the sense of rotating the plane of polarisation ; and therefore 
in these cases the inactive, artificial substances cannot be abso- 
lutely identical with the natural ones. But the inactivity of the ■ 
artificial substance is readily explained on the supposition that 
the artificial substance bears to the natural the same relation as 
racemic acid bears to tartaric — ^that it is, so to speak, a mixture 
of the natural substance with its image in a mirror. And when 
we remember by what a peculiar and troublesome process M. 
Pasteur succeeded in separating racemic acid into the right-handed 
and left-handed tartaric acids, it will be at once understood how 
easily the fact, if it be a fact, of the existence in the natural 
substance of a mixture of two substances, one right-handed and 
the other left-handed, but otherwise identical, may have Escaped 
detection. This is a curious point, to the clearing up of which 
it is desirable that chemists should direct their attention. 

"Waiving, then, the difference of activity or inactivity, which, 
as we have seen, admits of a simple physical explanation, though 
the correctness of that explanation remains to be investigated, 
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ve may say that at the present time a considerable namber <^ 
what used to be regarded as essentially naturally organic sub- 
stances have been formed in the laboratory. That being the 
case, it seems most reasonable to suppose that in the plant or 
animal from which those organic substances were obtained they 
were formed by the play of ordinary chemical affinity, not neces- 
sarily nor probably by the same series of reactions by which 
they were formed in the laboratory, where a high temperature 
is commonly employed, but still by chemical reactions of some 
kind, under the agency in many cases of light, an agency some- 
times employed by the chemist in his laboratory. And since 
the boundary line between the natural substances which have, 
and those which have not, been formed artificially is one which 
so far as we know simply depends upon the amount of our 
knowledge, and is continually changing as new processes are 
discovered, we are led to extend the same reasoning to the various 
chemical substances of which organic structures are made up. 

" But do the laws of chemical affinity, to which, as I have 
endeavoured to infer, living beings, whether vegetable or animal, 
are in absolute subjection, together with those of capillary at- 
traction, of difiufiion, and so forth, account for the formation of 
an organic structure, as distinguished from the elaboration of 
the chemical substances of whidi it is composed ? No more, it 
seems to me, than the laws of motion account for the union of 
oxygen and hydrogen to form water, though the ponderable 
matter so uniting is subject to the laws of motion during the 
act of union just as well as before and after. In the various pro- 
cesses of crystallisation, of precipitation, and so forth, which we 
witness in dead matter, I cannot see the faintest shadow of an 
approach to the formation of an organic structure, still less to 
the wonderful series of changes which are concerned in the 
growth and perpetuation of even the lowest plant." 

"the scientific mtstebt." 
An extraordinary little instrument, bearing the above title, 
has been issued by the London Stereoscopic Company, of Cheap- 
side and Begent Street. It consists of a box containing several 
opaque cases. A stranger can secretly place a series of numbers, 
words, or portraits, or ask a series of questions in any order he 
pleases ; when he has done so, he slips them into one of the 
opaque cases and requests the possessor of the instrument to in- 
form him what he has done. The person thus appealed to 
applies a slight tube, containing the head of a magician, to the 
outside of the case, and in a few moments it correctly reveals 
what is inside, but which is unseen by any human eye. The 
mode of operation is very simple, but how the magician's head 
reveals the hidden question is indeed a mystery which inquirers 
must endeavour to solve for themselves. It forms part of a 
guinea box of several other interesting Christmas novelties, but 
we believe, it is to be had separately^ 
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« CLOSE time/' fob THB PROTECTION OF INDIGENOUS ANIMALS. 

Thbbb has been presented to the British Association a Ke- 
port drawn up by Mr. H. £. Dresser, of the Committee appointed 
to consider the expediency and practicability of establishing a 
" Close Time," for the Protection of Indigenous Animals. The 
report commences by a reference to the recent legislation for the 
protection of sea-birds, and approves it^ on the grounds that such 
birds are useful in destroying grubs and wonns, in acting as 
scavengers in the harbours, in warning vessels off tlie rocks 
during fogs, and in pointing out the bcalities of shoals of fish. 
The question chiefly dealt with is, however, whether it will be 
well to afford protection to most, if not to all, of our birds — at 
least during the breeding season. The committee are fully con- 
vinced of the desirableness of doing so, but observe that the 
British agriculturist is generally no naturalist, and that he yet 
remains to be convinc^. They refer to the example and ex- 
perience of foreign countries, as Germany, Sweden, and the 
grain-growing parts of Eussia, where birds that are here killed 
as vermin are carefully protected, and have nesting-boxes pro- 
vided for them. In these countries sparrows, starlings, and 
particularly jackdaws, swarm near most of the villages ; and, 
according to the peasants, are of infinite use in freeing the crops 
from insects. The report cites much evidence upon 3iia part of 
the question, and then proceeds to lay down the general prin- 
ciple that the best mode of determining the good or harm done 
by birds is by studying the nature of their fw)d. The statement 
of the £ev. D. Tristi«m that birds of prey, if left unmolested, 
would have stamped out the grouse disease, is quoted with ap- 
proval, and it is said, as the result of examination, that the 
common buzzard, now nearly extinct in these islands, is by no 
means injurious to game. Its food consists chiefly of frogs, 
fnice, moles, &c, and seldom or never of birds. The kestrel 
and the merlin feed much in the same manner, and the sparrow- 
hawk, the only true enemy of the game ]preserver, has for its 
favourite quarry the wood-pigeon, which is now increasing to 
an extent injurious to agriculture. Professor Newton and Dr. 
Altum have examined a large number of the castings of various 
species of the owl tribe, and have found in them the remains of 
an almost incredible number of bats, mice, shrews, moles, beetles, 
cockchafers, and larve of various kinds. Many of the smaller 
birds are entirely insectivorous, as the woodpecker and the tit- 
mouse. The latter feeds largely on the eggs of Bombyxpini, 
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which is so destructive to pine forests. Eyeiy female of this 
butterfly will lay from 600 to 700 eggs, and, but for the tits, 
they would increase enormously. It has been calculated that a 
single tit will devour 1,000 in-sects' eggs in a day. .Many birds 
that are usually insect-^ters do good service by eating the seeds 
of various weeds, by their occasional large consumption of 
insects, and by feeding theiryonng on them almost exclusively. 
Thus the mudfi persecuted sparrow is said to ba a good friend 
to the farmer, and amply to repay him for the com tiiat he con- 
sumes. Herr Wicke, of Gottingen, has examined the stmnachs 
of 118 sparrows, procured between the 21st of April and the 24th 
of June. Of these 45 were adults and 73 were young, from the 
small naked nestling to the fnlly-iledged bird. Three of the 
adult birds contained grain only; the rest an admixture in 
rarious proportions of grain, the seed of weeds, and the remains 
of beetles and other insects. Among the young, however, insect 
remains greatly preponderated. The report concludes by an 
admission that much infoirmation with regard to the habitual 
food of birds is still needed, and with an invitation to naturalists 
in different localities to assist in the investigation of the subject. 
The committee even now feel sure that the good done by birds . 
will be found greatly to preponderate over the harm, and that 
it will be found expedient to afford protection to them during 
the breeding season. They cite the example of the United States 
where such protection is now afforded, and where the law is 
found to work excellently well. The report does not deal with 
one question that is not of some practical importance, and on which 
both farmers and gardeners require trustworthy information. 
It is commonly believed that insect and egg-eating birds do 
much harm, especially to fruit-trees, by destroying the buds in 
their search for food. Naturalists should ascertain whether such 
birds ever attack buds that insects have not attacked previously, 
and also whether, in the latter case, the bud is already damaged 
beyond the possibility of receiving further injury. We commend 
this additional investigation to those who are interested in 
promoting the objects of the committee. 



AITATOMICAL QUESTTONS. 

Profbssob Huxley has read to the 2k)ological Society a paper 
on the representative of the mcdleua and incus of the Mammalia 
in other Vertebrata. He reviewed the views put forward by 
former anatomists on this subject, and particularly alluded to 
the papers recently written by Prof. Peters on tBis question, in 
which was advocated the doctrine of the homology of the omctda 
audita and the tympanic bone of Mammals, with the cciumeUa 
auris and the quadrate bone respectively of other Vertebrates. 
Prof. Huxley entered at length into the reasons which induced 
him to believe that this doctrine was untenable, it being obvious 
to him, after a considerable study of the subject, that the Tnalleua 
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belongs essentially to the mandibular arch, and the incus to the 
hyoidean arch ; and finally came to the conclusion that the os 
quadratum of the Sauropsida corresponds to the mallem of the 
jM^unmalia, while the incus of the latter is represented in the 
Sauropsida by a " supra-etapedial" cartilage or ligament. 

A oommumcation was read from Mr. G. G-ulliver, on the mus- 
cular sheath of the cardiac end of the oesophagus of the Aye- Aye 
(Cheiromys Afadagascariensis), in which he pointed out that the 
structure of this organ in the Aye-Aye corresponds with that 
which prevails in the order Quadrumana, and thus constitutes an 
additioiial reason for referring Cheiromys to that order. 



DISTINCTION OF GROUPS. 

Fbofessob Huxley has communicated to the Q-eological So- 
ciety " Further Evidence of the AflSnity between the Dinosaurian 
Beptiles and Birds." The author stated that Hypsilophodon, 
from the character of its teeth, probably subsisted on hard 
vegetable food. He was inclined to think that the progress of 
knowledge tended rather to break down the lines of demarcation 
between groups supposed to be distinct, than to authorise the 
creation of fresh divisions. — AthencBum. 



*'WHAT IS BATHTBIUS?" 

FsoFBSSOR "WiLLiAJisoN, in the Popular Science Review^ dis- 
cusses the question of the difference between living and dead 
matter. Protoplasm is the name that has been given to*the 
albuminous substance such as constitutes the white of an egg, of 
which living structures are for the most part built up ; and, as it 
constitutes the. lowest known manifestation of both animal and 
vegetable life, it brings us to the boundary which separates the 
organic from the inorganic world. Protoplasm, it can be shown, 
is composed of oxygen, hydrogen, nitrogen, and carbon. Never- 
theless, out of these elements we are unable to elaborate proto- 
plasm ; and although the chemical composition of living and 
dead matter may be the same, there is a power of assimilation in 
the living which does not exist in the dead, and this power seems 
to constitute the chief specific difference between them. We have 
not yet been able to discover any force which, without the inter- 
vention of a living agent, can convert inorganic into living matter. 
Nevertheless, there is no reason to doubt that at some period or 
other it must have been so converted, otherwise there would be 
no visible source of the life which now exists upon the globe. 
Bathybius is the name given to the vast masses of submarine 
protoplasm which have been discovered at the bottom of the 
Atlantic, and which consists of a transparent jelly, containing 
several different kinds of minute granules, some of which have 
been identified with those found in the chalk formation. It has 
since been inferred by some persons that we are still living in 
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the eretaceoufl epoch. But from this condusion Professor WiU 
liamson dissents, as the fossil Tezillaria present in the chalk ii 
not represented in the Bathyhius ; so that, even if the present 
formation of chalk is accounted a continuation of the ancientfov- 
mation, the two are not identical, as tliere is some difference in 
their fossils. The zoological affinities of fiathyhias are perplex^ 
ing. Hackel has separated the Protozoa, under the name of 
Protista, from plants on the one hand and from animals on the 
other ; so that the Protozoa may be regarded as constituting 4 
third organic kingdom, from which both the others have been 
derived. Of the known Protozoa, Bathybius must be accounted 
the lowest in the scale, and by maoy it isTCgarded as the living 
exemplar of the Laurentian Eozoon. — Illustrated London News, 



THB SIAMESE TWINS 

The return to this coimtry of the Siamese twins 38 years after 
their first appearance here, has naturally excited a good deal 
of interest and curiosity, both among men of science and the 
general public. The rumour that has preceded them, to the effect 
that the bond of their long union might, perhaps, be shortly 
severed, has added much to this feeling, and has given oecasion 
to some very unnecessary sensational writing upon the subject. 
For this reason, and also because some of the popular notions 
about twins have been even exaggerated with regard to them, we 
think it desirable to place before our readers a short accotmt of 
the facts of the case. 

Chang and Eng, the Siamese twins, were bom in May, 1811, so 
that they are not quite 68 years old. They are of short stature, 
Eng, the teller of the two, being 5 ft. 2^ in. high, Chang about an 
inch shorter. They have had excellent health throughput life, 
and possess good muscular development. The band that unites 
them sprang originally from the lower portion of each breast bone, 
and keep them face to face ; but their efforts during childhood to 
attain a more convenient position produced some bending of the 
yielding structures concerned, so that they can now stand nearly, 
but not quite, shoulder to shoulder, in which position they usually 
cross their adjacent arms behind each other's backs. When 
necessary, however, as at meals, they can bring both arms for* 
ward without inconvenience. The band itself is about four inches 
in length. It is rather more than seven inches in circumference 
in the centre, and more than three inches deep at its junction with 
each body. It is unfortunately too thick to be under any circum- 
stances translucent ; and all attempts to see by the means of the 
lime or magnesium light the nature of the contained structures 
have ended in failure. As far as can be estimated by the touch, 
the band contains at its upper part the cartilages of the two 
breast bones, curved round and meeting at its centre, and united 
by a sort of imperfect joint. To these cartilages are added those 
of some ai^ljacent ribs, probably of the seventh and eighth. At the 
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lower part it is quite certain that the general cavity of the abdo- 
men of each brother enters the band ; but whether these cayities 
eonunnnicate in the centre cannot be ascertained with certainty. 
The nerves of each brother pass a little beyond the middle of the 
band, so that a touch is felt by both over a central portion about 
ftn inch in width; but beyond that portion only by the brother 
that is touched. The blood-vessels of each must in like manner 
eommunicate ; but there is nothing like interchange of blood be- 
tween the two, and some experiments have been made which 
fihow that chemical agents introduced into one body have no 
appreciable effect upon the other. The hearts of the two brothers 
alire perfectly distinct, and even somewhat unlike, the pulses of 
the two at the time of our inspection were a little different in 
frequency and decidedly so in character. On various occasions 
they have been extremely different. The respiration of the twins 
is wholly independent of each other. 

It may, therefore, be said broadly that there is no more 
intimate union between Chang and £ng than such as might be 
effected artificially between any two persons. They are in every 
respect two men, with the misfortune of this connecting band. 
Their mental operations are entirely distinct, of which we can 
perhaps give no better illustration than by saying that when 
playing chess against an adversary they consult one another 
about the next move. Their original resemblance, the necessities 
of their position, and the fact that their experiences must have 
been absolutely identical throughout life, have combined to bring 
them into an extraordinary degree of concord in thought and 
action, but into no greater degree than may be thus perfectly 
accounted for. The very question about their separation of itself 
declares their perfect separateness. It appears to have arisen 
entirely from the conflicting claims of their respective families, 
and to be contemplated only as a sacrifice of the fraternal bond 
to the interest of children. Most probably, however, the idea 
will not be carried into execution. The surgeons who have as 
yet been consulted are decidedly opposed to it, and think the 
danger too great to be incurred for the sake of the doubtfiil 
benefit. The connection between their respective blood-vessels 
is such that they must necessarily have any blood disease in 
common ; and it is probable that the last illness of one, from 
physical as well as from moral causes, would be the last illness 
also of the other. The separation would present no surgical dif- 
ficulty, and might be accomplished at any time if the accidental 
illness or death of one brother should require it. But^ putting 
accident aside and dealing with constitutional causes, it is most 
probable that the brothers, loving in their live^, in death will 
not be divided. 

It has plainly been their study, and has become their second 
nature, to act in harmony with each other in all things. They 
move as if by one impulse, and without verbal commnnication, 
and it is said, indeed, that they rarely talk to each other. But 
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e«ch would feel the other's impulse to move before a bystander 
could detect it. They take pleasure iu rowing, shooting, fishing* 
and sports that they can pursue in concord. They take no 
pleasure in sports that would place them in opposition, as in 
playing games of chance or skill against each other, althouish 
peifecUy capable of playing such if they eared for them. Wo 
need only, add that they appear to be very courteous and intelli- 
gent genUemen ; and we are informed that during their long lives 
in North Carolina they have earned the respect and esteem of 
their neighbours alike in their business transactions and in their 
private lives. They were slaveholders, enthusiastic Southerners, 
and lost largely by the collapse of the South. We trust their 
visit to Europe may' in some degree repair their shattered for- 
tunes, and may afford them the means of returning in tranquillity 
to their former mode of life. — Times, February 11. 



TJNITBD TWINS. 

Amono the most remarkable twins united anteriorly, after tho 
fashion of the Siamese twins, and who have survived after birth, 
were two girls described by Dr. Berry, who lived to be seven 
years old. The drawing which he gives of them, and which jm 
reproduced in a lecture by Sir James Y. Simpson, of the Univer- 
sitv of Edinburgh, in the British Medical Journal, shows them 
to have been healthy, well-looking, and otherwise active. Food 
taken by the one nourished the other ; but they were different in 
character, and one sometimes woke while the other slept. Of 
twins who have lived united back to back, the best known in- 
stance is that of the two Hungarian sisters, Helen and Judith, 
who were thus fixed: they were bom in 1701, and died at Presburg 
in 1723, aged twenty-three. Some disorders they had separately; 
others, as small-pox or measles, together. Judith, always feeble, 
sank under disease of the head ana chest. Helen, who preserved 
her health well till the last, felt her own strength suddenly fail, 
though her speech remained entire; and, after a brief death- 
struggle, she died with her. Sir J. Simpson saw, in 1856, two 
female children, Amelia and Christina, then five years of age, 
united exactly as Helen and Judith. They are said to be now 
living in the Southern States of America. They were born in 
Colombo county, South Carolina. Although united back to 
back, and completely fused, they were very different in ^ dis- 
positions and temperaments. When they quarrelled more bitter- 
ly than usual, they backed at each other with their elbows, and 
knocked with their sinciputs. They ran and walked with facility, 
one backwards and the other forward; and notwithstanding 
their partial cotnmunity of body, one was sometimes seen to eat 
while the other was overpowered with sleep. Sir James Simpson 
figures and describes, in the Journal, other twins, partial and 
complete; as Bita-Christina, who, between thirty and forty 
years ago, attracted the deep interest of the medical profession u^ 
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Paris; and Lazarus and John CoUoredo, bom at Genes in 1617^ 
-who were twenty-eight years of age when last seen at Basle by 
Bartholinus. The attached and imperfectly developed twin, 
John, hangs in the drawing, us in life, head downwards, from 
the lower part of the chest of Lazarus. Zacchias strongly ques- 
tions if he had a rational soul and deserved the rite of baptism. 

THE CHINESB BACB. 

A FAPBB has been read to the Ethnological Society by Mr. 0. 
T. Gardner, * On the Chinese Eace ; their Language, Government, 
Social Institutions and Eeligion/ The leading idea running 
through this paper is that the Chinese, whilst most tenacious 
of their ancient forms, have nevertheless been able to adapt these 
forms to the exigencies of modem society. If the ideographic be 
regarded as the most ancient form of writing, then the Chinese 
have preserved, in their present language, a style more ancient 
than that of any Egyptian hieroglyphics extant ; and yet no 
language possesses a greater power of expressing new ideas, or 
of coining new words for the purposes of modem science. In 
theory, the Chinese government is perfectly patriarchal, and yet 
is found suitable to the rule of a population of four hundred 
millions ! The religion, too, is of the most ancient character ; its 
chief principles being the worship of ancestors and the deification 
of heroes. 

THE CAT-BEAR. 

The first specimen of this remarkable animal, from the elevated 
region of Thibet, has been brought alive to Europe, and added to 
the menagerie of the 2k)ological Society. It is sometimes called 
the wah, sometimes the panda ; Dr. Jerdon gave it the name of 
the cat-bear. . It is the AilurtM ftdgens of naturalists. Cuvier 
considered it to be probably the handsomest mammalian quad- 
ruped in existence. It is a creature that stands very much per 
se, but, nevertheless, appertains to the ursine family; and perhaps 
its nearest cousin is the kinkajou (Cercoleptes candivolmUtu) of 
Central America, from which, however, it differs in many par- 
ticulars. Its external form and proportions are more those of a 
racoon (procyon), with which the size also nearly corresponds. 
Its fur is dense and somewhat long ; the upper parts of the body 
are of a deep ochreous-red ; the head and the tail are paler and 
somewhat fulvous, but displayed on the tail are dark rings. 
These caudal rings remind us of the racoon's. The face, chin, 
and interior of the ears are white ; the ears extemally, and all 
the lower surface, with the entire limbs, and also the tail-tip, are 
of an intense black. From the eye to the gape runs a broad 
vertical line of ochreous-red blending with, the dark lower 
surface ; the moustache bristles are white, and the muzzle is 
black. The length of the head and body is 22 in. ; the length 
of the tail is 16 in. ; the height is about 9 in., and the weight 
8 lb. or thereabout. 



d by Google 



172 THE YEAB-BOOK OP PACTS. 

"This very curious and richly-coloured animal," writes Bt, 
Jerdon, " is a denizen of the south-eastern Himalayas, having 
been only taken in Nepaul and Sikhim (to which we may add 
Bhotan, still further eastward). It is found at elevations from 
7,000 feet up tol 2,000 feet or so. General Hardwicke was the 
first European to discover this animal, but his description of it 
was not published till after M. F. Cuvier had described it from a 
specimen sent to Paris by M. Durancel." Mr. B. H. Hodgson 
has given a full account of it, from which the following observa- 
tions are extracted : — 

"The wah is a vegetarian climber, breeding and feeding 
chiefly on the ground, and having its retreat in holes and clefts 
of rock. It eats fruit, roots, sprouts of bamboo, acorns, &c. ; 
also, it is said, eggs and young birds ; also milk and ghee (a 
preparation of butter), which it is said occasionally to purloin 
from the villages. These animals feed morning and evening, and 
sleep much in the day. They are excellent climbers, but on the 
ground move rather awkwardly and slowly. All their senses 
appear to be somewhat obtuse, and they are easily captured. In 
confinement they are placid and inoffensive, docile and silent, 
and shortly after being taken they may be suffered to go about 
loose. They prefer rice and milk to all other food, and they are 
free from any offensive odour. They drink by lapping with the 
tongue, hiss and spit like cats when angered, and now and then 
utter a sharp, deep grunt like that of a young bear. The female 
brings forth two young in spring. This curious animal usually 
sleeps laid on the side, and rolled into a ball, the head concealed 
by the bushy tail." 

" It is not very common now," remarks Dr. Jerdon, *' about 
Darjeeling. The Lepchas there say that it feeds a good deal on 
insects and their larvae, which it scratches out of the ground. A 
friend of mine watched a pair of them seated high up in a lofty 
tree. They were making the most unearthly cries, be assured 
me, that he had ever heard. It was evidently the pairing season." 
The female has eight mammae, though stated to produce only two 
young at a birth." 

The specimen in the Zoological Society's Gardens will eat 
nothing but vegetable food. Dr. Simpson was informed by the 
natives of Thibet that it lives chiefly on the berries and fruits of 
some trees which abound in that country ; and Mr. Bartlett, the 
judicious superintendent of the Zoological Society's collection, 
has provided it with a wholesome diet of oatmeal porridge and 
arrowroot, which it seems to like. Tlie racoon and coatimundi, 
on the contrary, will eat only flesh. This specimen is full grown, 
and probably two or three years old. It is engraved in the Illus- 
trated London News, 

THE CAPS ANT-BATEB. 

The Zoological Society has lately added to its collection 
in the Begent's Park Gardens the first specimen yet seen in 
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Europe of the Cape Ant-eater {Orycteropua Capensis)^ the 
" earth-pig/' or aard-varkj as it is called by the Dutch colonists. 
Sir Creoige Grey, -when Governor at the Cape, mide several 
iefforts to get this animal for the Society ; it was dug out of its 
burrow, but could not be taken alive. This one, an adult male, 
WBS purchased at Port Elizabeth, Algoa Bay, by Captain Ladds, 
commodore of the Union Mail Steam-packet Company's vessels, 
by whom it was brought to Southampton. It is quite different 
from the South-American ant-eater {Myrmecophaga jvhata\ of 
which species there are two fine individuals in the collection. 

i&x. Rrank Buckland, in Land and Water, gives the foUow- 
ing popular description : — " As it lay among the straw, with its 
head nestled in the corner, it was in general appearance not 
unlike a pig. Its total length is 4 ft. ; of this the head is 11 in. 
and the tail 1 ft. 6 in., and much the shape of the pigtails for- 
merly worn by sailors. Its body is thick and corpulent, the hide 
tough and badger-like, and covered with a few short stiff hairs 
of a brownish colour tinged with red. The ears are long, mea- 
suring no less than 8 in. in length and 4 in. in width ; they are 
of a milk-white colour, and the blue veins can be seen in them ; 
they are like the ears of a lop-eared rabbit fixed upright. The 
head is long, and reminds one of a kangaroo ; the jaws are pro- 
longed so as somewhat to resemble one of the bottles in which 
light wines are served at table. The nose is not unlike that of a 
pig ; it is directed upwards and forward, and the animal con- 
tinually eniffs it about like a pig waiting to be fed. The entrances 
to the nostrils are protected witib a fringe of stiff hair ; the mouth 
is exceedingly small, about 2 in. in length, and looks like a simple 
slit cut in Sie head with a knife ; it is capable of very little 
dilatation ; the tongue is flat and slender, but not round, and it 
does not present the long and whiplike appearance we find in the 
South American ant-eater. The forelegs are short and amazingly 
powerfiil. Each foot is armed with four claws : these are power- 
fid weapons, as hard as iron. Each claw has a trenchant or 
cutting edge ; this edge is directed outwards on three of the 
claws and inwards on one of them, so that when the beast strikes 
he wields, as it were, a double-edged sword. There are five 
claws on eaqh hinder leg ; these are somewhat spade-shaped, 
l^ature has strangely thought fit to solder up as it were the 
mouths of both the aard-vark of Africa and the ant-eater of 
South America. In both creatures the mouth is diminished to a 
minimum. The latter beast has no teeth at all ; the jaws are 
like the beak of a bird from which the homy bill substance has 
been removed. The aard-vark, on the contrary, has teeth : five 
large teeth are found on each side both in the upper and lower 
jaws, and two or three smaller ones in front of them. The 
structure of these teeth is peculiar. In section they are exactly 
.like the section of a cane— i.e., their substance is composed 
entirel}( of a number of small tubes, parallel to each other, 
/soldered together so as to make the whole tooth mass. This is 
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a form of tooth found in no other animal." This Cape ant- 
eater, sincA it has been placed under the care of Mr. Bartlett, 
superintendent of the gardens, is fed upon minced meat, of which 
it will eat three pounds weight a day. — Illustrated London News, 
where the animal is engrav^. 



TSB AZfDAHAN XOMZET. 

Air interesting stranger at the Gardens of the 2^1ogical 
Society in Eegent's Park is the female Monkey, of a species 
hitherto unknown to naturalists, which, haying been for some 
time domesticated on board one of the ships of the Boyal Navy, 
has learnt some of the sailors' tricks. The following account of 
this diverting animal is contributed by Mr. Frank Buckland to 
Land and Water : — "This new and unique monkey has been 
presented to the Zoological Society by Captain Brown, B.N., of 
Her Majesty's ship Vigilant. It dates its joining the ship's 
company from Port Blair, Andaman Islands, in the Gulf of 
Bengal, lat. 11.43 N., long. 92.47 E., in the year 1864. Jenny 
(for that is her name) is supposed to be eight or nine years old. . 
For the last four years she has * served ' on board the ship, and, 
having passed all the dangers of the Abyssinian campaign, being 
discharged with a first-class certificate and silver chain and 
medal for good conduct, is now waiting to receive her share of 
the prizes taken during the time she was in Her Majesty's ser- 
vice. Jenny stands about 2 ft. 4 in. in height. In general 
appearance she is most like the *■ pig-tailed' monkey {Macacus 
nemestrinus)t but is at once distinguished from that sp^ies by a 
remarkable arrangement of the hair on the top of the head, which 
is somewhat of a V shape, and is parted down the middle. The 
hair itself is very fine, and is elegantly arranged round the ears. 
The first impression upon seeing this animal is that it is inter- 
mediate between Macaciis rhesus and Macacus nemestrinus. The 
face is by no means fierce ; the features may even be called 
good-natured. She has been made a great pet by the sailors. 
She walks upright on her hind legs with remarkable facility, and 
with much less effort than even the performing monkeys as seen 
in the London streets." — Illustrated London News, where the 
animal is engraved. 

ANATOMY OF THE WOLP. 

Pbofessob Flowb&s has read to the Zoological Society a 
memoir on the anatomy of the Aard-Wolf (Proteles cristatus), 
founded on a specimen recently deceased in the Society's mena- 
gerie. The result arrived at after a careful examination of every 
part of this animal was that Proteles constituted of itself a 
distinct family of carnivorous animals, allied to the Hvanida 
and Viverrida, but more closely to the former than Mr. Flower 
had previously supposed when he had only the skull of* this re- 
markable animal to judge by. Mr. Flowers' paper was illustrated 
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bj the exhibition of the stuffed skin, a complete skeleton, and a 
full series of anatomical preparations of the internal organs of 
thtfl animal, all taken from the same individual. 



NEW SPECIES OF DEEB FBOM CHINA. 

In 1865 M. le Pire Armand David, missionary of the congre- 
gation of Lazaristes at Fekin, and an active Correspondent of the 
authorities of the Jardin des Flantes of Paris, sent a notice to 
that celebrated institution of the existence, in one of the Impe- 
rial parks near the Chinese capital, of a strange species of Deer, 
something like the elk or moose of Northern Europe, but with a 
long tail and very curiously-branched horns, which he believed 
ix) be quite unknown to naturalists. The Chinese, says M. 
David, call this animal the " Mi-lou," or more often the " Sseu- 
pou-siang," the latter epithet meaning " not one of the four," be- 
cause they fancy that it resembles the stag in its horns, the cow 
in its feet, the camel in its neck, and the ass in its tail, and is 
yet different from all of them. In the following year M. David, 
having succeeded, after many difficulties, in obtaining skins and 
parts of the skeleton of this singular beast, sent them, along 
with other specimens of natural history, to the museum of the 
French capital. Here they were handed over to the examination 
of M. Alphonse Milne-Edwards, one of the naturalists of that 
establishment, who shortly afterwards described them in the 
Nouvelles Archives du Mttsium, to which he is a frequent con- 
tributor. M. Milne-Edwards proposed to call this new animal 
" elaphorus," being a deer with a tail to it, and " davidianus," 
after the name of its enterprising discoverer. But, although the 
French naturalists had the merit of discovering and describing 
this new and remarkable animal, the first living specimens of it 
imported into Europe have come to English shores. So soon as 
the intelligence of its existence reached the authorities of the 
Zoological Society of London, application was made to their 
excellent Correspondent at Pekin, Sir Rutherford Alcock, the 
British Ambassador to China, for his assistance in procuring ex- 
amples of it for the society's menagerie. This was no easy 
matter, as the animal is only to be found in the Imperial parks 
near Pekin, which are guarded, particularly from foreigners, 
with the utmost jealousy, and recourse was obliged to be had to 
Prince Kung himself for leave to obtain living specimens. The 
young pair of animals were thus procured. The horns of the 
male are not yet developed, the female never possessing these 
appendages. But the long tail, and large ungainly feet, render 
them at once distinguishable from the ordinary deer, of which a 
full series is likewise exhibited in the Zoological Society's mena- 
gerie. — Illustrated London News^ where the animal is engraved. 
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THB sue nc BNQIAKD, 

Bbobnt excavations of the East London Water Company, 
which have yielded so rich a booty to naturalists and antiquaries, 
have set for ever at rest the question whether the Elk (Aloes 
palmatiU) has been a denizen of our forest in post-tertiary 
times. Professor Owen, in a note on the subject, states that at 
the time of the publication of the British Fossil Mammalia he 
had not obtained satisfactory evidence of the occurrence of th) 
elk. The first and only discovery of elk remains previous to the 
excavations at Walthamstow was that of an antler in a peat boff 
near the North Tyne River, Northumberland. This is recorded 
in the Transactions of the Tyneside Naturalists. Now, however, 
we have proof that the elk, as well as the reindeer, inhabited the 
forests round London. " Id. an old bed of the Rirer Lea," Pro- 
fessor Owen writes, " at from 5 ft. to 8 ft in depth, have been 
obtained remains of Bos longifrons and Cayra HircuSf with 
remarkably fine horn cores, part of an antler, 2 ft. 8 in. long, of a 
reindeer (C. tarandus)^ and in another kind of deposit, as evi- 
denced by the darker colour of the bones and a thin partial 
coating of limy matter, were obtained the humerus, antebra- 
chium, and metacarpis of an elk, closely corresponding with 
those of the existing Scandinavian species." The characters of 
the bones of that peculiarly long-legged kind of deer called elk 
or moose differentiate them readily, Professor Owen adds, from 
those of the bovines, of the megaceros, and of the wapiti, or 
other large round-antlered deer. He is disposed to reganl such 
bones as more satisfactory evidences of Aloes than portions of 
antler. There seems to be a doubt whether the elk has ever 
been discovered fossil in France. But Professor Owen remarks 
that we owe to Julius Caesar the valuable record of both the 
reindeer (Bos Cervus) and the elk (Aloes) in the Black Forest 
and conterminous parts of G-ermany at the period of his cam^ 
paigns. — Medical TiTnes and Gazette, 

THB MUSK-DEEB. 

A HIOHLY-INTBBE8TINO novelty has been received in the 
Zoological Society's Gardens in a young doe of the kustoora or 
musk animal (Moschus maschiferus) of high central Asia, being, 
probably, the first of its species that has ever been brought alive 
to Europe. This curious little animal is barely two-thirds grown, 
and at its present age it exhibits some peculiar markings, which 
disappear with full maturity. When adult it is rather more 
than 3 ft. in length, and stands nearly 2 ft. high at the shoulder; 
but musk-deer are said to vary in size, and chiefiy according 
to the kind of locality frequented, those inhabiting dense and 
shady woods being invariably larger than those which live on 
open rocky ground. There is a good deal of the roe in its ap- 
pearance ; but its hind limbs are still longer, appearing dispro- 
portionately so on a level surface, even distantly recalling to 
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mind the kangaroo ; and both the ordinary hoofs and the ac- 
cessory or succentorial hoofs (which latter are considerably 
developed) of each foot spread out very widely. Like the roe» 
{Capreolu8)f it is tailless. Its coat is rwnarkable, the hair of it 
being somewhat long, erect, soft, and tubular or quill-like, 
though unsubstantial, their tips forming an even surface — in 
fact, resembling that of sundry animals of similar habits, as 
notably the klip-springer ( Oreotragus saltatrix) of the mountains 
of Africa. This sort of vesture is an admirable protection 
a^inst cold or dry snow ; but it soaks up water like a sponge, 
and therefore animals that are thus clad require to be carefully 
protected from wet. The male has a pair of tusks depending 
from the upper jaw, which grow to about 3 in. long, being sharp- 
pointed, and curving a little backwards. In this and in the 
absence of horns the musk-deer resembles the diminutive chev- 
rotians, or mouse-deer {Meminna of India and Tragidus of the 
Malay countries) ; but it differs from them much in its propor- 
tions, in its vesture, habitat, and in the circumstance of the 
male bearing the famous '* musk-pod " (as it is usually styled), 
which is so much in request as a valuable article of commerce. 
The female has no trace of this, nor does she give forth the 
slightest musky odour. Perhaps it is as well that the individual 
now received is of the feminine sex, as an old buck might pos- 
sibly be a little too highly odoriferous for the olfactories of some 
visitors to the gardens. The stoutness of limb in the young 
animal recalls to mind the chamois, and there is something 
about its appearance which certainly reminds one of the kan- 
garoo, as before remarked. 

The musk-deer is characteristic of the elevated Thibetan 
region, and excels all the other mountain ruminants — even the 
chamois, the Himalayan goral, and the African klip-springer — 
in its power of traversing steep precipices. An elaborate account 
of it was published by the celebrated Himalayan and Thibetan 
sportsman, Frederick Wilson, of Mussoora, which has been re- 
produced, with some confirmatory remarks, in Colonel Markham's 
journal, entitled Shooting in the Himalayas, The Colonel re- 
marks that " This little persecuted animal would probably have 
been left undisturbed to pass a life of p«ace and quietness in its 
native forests, but for the celebrated perfume with which it is 
provided. Its skin being worthless from the small size, the 
flesh alone would bold out no inducement for the villagers to 
hunt it while larger game was more easily procurable ; and its 
comparative insignificance would alike have protected it from 
the pursuit of the European sportsman. As th^ musk, however, 
renders it to the Himalayan naountaineers the most valuable of 
- aU game, no animal is so universally sought after in every plac« 
that it is known to inhabit." — Blustrated London News, 
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TENEZX7ELAK BIBDS. 

A coMinjinciTioN has been read to the Zoological Society 
from Messrs. Sclater and Salvin on a third collection of Vene- 
zuelan birds received from Mr. Goering. The present collection 
has been formed principally in the vicinity of the Lake of 
Valencia, and contained a remarkable new spedes of Jacamar, 
proposed to be called Brachygalba Goeringi. 



ABSrViX OF -WILD ANIMALS. 

Mb. Pbank Buckiand, in Land and Watery gives, upon the 
authority of Mr. William Jemrach, son of the weU-knovrn animal 
dealer, the following account of one of the largest consignments 
of wild animals that ever arrived in Europe. A traveller, named 
M. Casanova, went some ten months since to Kassala, in Upper 
Nubia, on the confines of Abyssinia, for the purpose of coUecting 
live animals. He succeeded so well in his undertaking that he 
got together 32 elephants, 8 giraffes, 20 antelopes, 16 buffidoes, 
two specimens of rhinoceros, one hi{)p(^tamu6, 12 hyenas, 4 
lions, 4 ostriches, 12 horn-bills, 2 adjutants, 1 bustard, and a 
number of small birds. With this " little lot" he started across 
the desert for Suakim, on the Bed Sea. The elephants, giraffes, 
antelopes, and ostriches, walked the whole journey, with straps 
round their necks, some in tow of camels ; all the other beasts 
were carried in cages lashed to camels, M. Casanova having 
brought with him iron bars which were made into suitable cages 
on the spot, as the animals were brought in by the hunters. The 
staff for the portage of his collection was therefore very large ; 
it consisted of 300 Arabs, 95 camels, and 80 goats, the latter 
being required to supply milk for the hippopotamus and the 
two young rhinoceroses .He had also to carry a large supply of 
water for the other animals. He was six weeks on the march 
from Kassala to Suakim, and, to add to his cares, a poisonous 
fiy bit him in the temple, causing him a wound that nearly 
blinded him. He arrived at Suakim with most of his animals 
in good health, and transported them in a steamer to Suez ; he 
lost many animals during this voyage by the heat, and his stock 
of elephants was reduced to 16; the two largest elephants, 
which were nearly full grown, and had tusks between three and 
four feet long, had got loose from the keepers while crossing the 
desert and escaped. Between Suez and Alexandria five young 
elephants were killed by accident At Alexandria the beasts 
were put on board ship, the elephants, ostriches, &c., being 
hoisted on slings ; all this was done without any accident. Land- 
ing at Trieste, the elephants were driven through the streets to 
the station, the ostriches, antelopes, &c., following the elephants 
wherever they went. A journey of three days and three nights, 
including stoppages, brought tiie precious cargo to Hamburg, 
and the muster-roll being called, poor M. Casanova found that 
his valuable property had suffered eadly by death and accident 
between Nubia and Hamburg. The following is a list of the 
survivors: — 11 elephants, 6 giraffes, 6 antelopes, no buffaloes, 
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one rhinoceros, no hippopotamus, 12 hyaenas, no lions, 7 horn- 
bills, 2 adjutants, and 4 ostriches. Mr. Jamrach has now two 
elephants and a giraffe. By far the most valuable of all the 
animals is the rhinoceros ; it is one of the two-homed species 
(Shinoceros Jfricanua). Though young it is a fine healthy 
animal. It differs much from the Indian rhinoceros ; the lower 
lip is pointed to such a degree that the German keeper remarked 
that " he looked like a young elephant that had not grown his 
trunk." This animal has not been seen in Europe aUve since 
tixQ time of the Bomans. The price is £1,000. 

THB SALMON IN TASICANIA. 

The official Beport of the *' Salmon Commissioners ** to the 
GoYernor of Tasmania, dated Sept. 2nd last, has been received 
in this country. It shows that the attempt made to introduce 
the salmon into the rivers of Van Diemen's Land has been com- 
pletely successful. During the months of September and October, 
1867, the swarm of young fish hatched from the ova sent out 
from England in 1866, comprising about 6,000 salmon and 900 
Balmon trout, were let out from their nursery, and made their 
way down to the sea. In a former Beport the Commissioners 
had stated that salmon had been seen in the Derwent, aud they 
now state that with a view to confirm the fact, attempts had 
been made to capture some of the fish. These attempts unfor- 
tunately failed, owing to the nets having been rent by the strong 
current of the river, or torn and entangled by the rocks and 
sunken timber which encumber the bed ; while the use of the 
rod has been prevented by the dense brushwood that almost 
everywhere covers the banks. Nevertheless we are told that 
"these difficulties will not deter the Commissioners from con- 
tinuing their efforts to satisfy the public desire to obtain this 
crowning proof of the presence of the salmon in the Derwent." 

Meanwhile, they publish pages of evidence that the fish, in 
large numbers and of great size, have really been seen in the 
river. T^o^t and salmon-trout also thrive surprisingly; and as 
there are now four generations of trout in the river, their future 
incr^e will be beyond calculation. They are still multiplied 
also in breeding- nests in shallow rivulets ; and eggs and young 
fish have been sent to New Zealand, to Australia, to fourteen 
different places and waters within the colony of Tasmania itself, 
and with successful results. Of the salmon-trout that were bred, 
a few pairs were detained and placed in small ponds by way of 
experiment, to see if they would live and breed in fresh water. 
The result was all that could be wished; for "in the month of 
April last it was discovered that some of the fish were gravid 
with spawn ; and on June 26th the first pair began to form their 
nests and to deposit and fructify their ova. Other pairs soon 
began the same operations, resulting in the production of several 
thousand healthy ova, from which a considerable number of 
young fiah will soon be forthcoming." 
m2 
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Thus the Commissioners will be able to stock all the rivers 
of tho island, and to spare u supply for all the rivers of New- 
Zealand and Australia. But the sea trout is not to be introduced 
into the Tasmanian rivers until after the salmon has become 
completely domiciliated therein. They (the Commissioners) 
have hitherto carried on all the operations among themselves ; 
but they are of opinion " that at no distant date, when the under^ 
taking has become more developed, fiirther assistance will be 
required, and it will probably become necessary to obtain the 
services of a practical fisherman from England." — Jihenaum, 



THB BNOLISH SALMON FISHEBIBS. 

Thb long drought of the past year interfered materially with 
the capture of Salmon by rod and line on English waters. The 
rivers, however, are reported to be well stocked with fish, and 
the total take of salmon on the rivers, taken collectively, was 
about the average. Although the anglers on the Severn were 
not very fortunate, the nets in the non-tidal portion of the river 
did pretty well. Over 460 salmon were taken between the weir 
at Tewkesbury and Milford-weir, including also a portion of the 
Vemiew. Of these only 14 were captured with the rod. The 
remainder were taken with draught and bush nets. In the tidal 
portion of the river the number of salmon captured by nets and 
fixed engines amounted to upwards of 1 1 ,000. The total weight 
of all the fish caught is estimated at 58 tons, the commercial 
value of which may be fixed at 8,000/. During the season a 
large number of fine fish were taken, and the capture of grilse 
was fair. On the Chester Dee the angling was most unsatis- 
factory. Although the tidal fisheries were very productive, the 
anglers in the upper waters had little sport, the best station on 
the river yielding only four salmon during the entire season. On 
both the Wye and the Usk the angling was indifferent. On the 
former river the estuary fisheries are reported not to have taken 
so many fish as in the previous year, while the capture both by 
rods and nets in the upper portion of the river was somewhs^ 
better than in 1868. The angling on the Usk, although better 
than last year, was not very good. The capture of fish in the 
Taw and Torridge was not satisfactory; the weather was most 
unfavourable for angling, and the small take of fish is attributed 
solely to tbe low state of the water during the greater part of the 
year. The autumn angling in the Lune is reported to have been 
very good. The heavy fiood brought up iei number of fish,' and 
towards the close of the season some capital sport was obtained. 
The spring angling on the Eden was good, and both the Eden 
and the Derwent yielded several large fish towards the close of 
the season. The number of salmon taken by the anglers on the 
Tyne this year was very small ; indeed, for many years there has 
. not been such a poor angling season. The gradual increase in 
the produce of our rivers since the Salmon Fishery Acts came 
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into operation is satisfactory. In 1861, 404 boxes of salmon 
were received at Billingsgate from English and Welsh rirers ; in 
1865, 868 boxes were received, while two years after the number 
of boxes had increased to 2,405. Our present inspectors, Messrs. 
Backland and Walpole, have entered into the work of salmon 
restoration with great vigour, and are very confident that under 
amended legislation our salmon fisheries may be developed to an 
extent which will give them a position among the natural re- 
sources of the country. — Times, 



FOBMIDABLB UTTLE FISHES. 

Fazi, in his Travels in South America^ describes as " a source 
of anxiety to divers several dangerous fish among the multi- 
tude struggling in the water, such as the Eayfish, whose tail is 
furnished with a sting three inches long, with which it inflicts a 
very painful wound ; Electric Eels, whose touch alone will paralyse 
in an instant the muscles of the strongest man ; and the Payara, 
shaped somewhat like a sabre, and equally dangerous. The 
lower jaw of this last is furnished with a formidable pair of 
fangs, not unlike those of the rattlesnake ; with these it inflicts 
as smooth a gash as if cut with a razor ; and, finally, the caribe, 
whose ravenous and bloodthirsty propensities have caused it to 
be likened to the cannibal tribe of Indians, once the terror of 
those regions, but now scattered over the towns and villages 
along the course of the Orinoco. Each time the nets were 
hauled on shore, half-a-score or more of these little pests were 
to be seen jumping in the crowd, their jaws wide open, tearing 
whatever came in their way, especially the meshes of the nets, which 
they soon rendered useless. Their sharp triangular teeth, ar- 
ranged in the same manner as those of the shark, are so strong, 
that neither copper, steel, nor twine can withstand them. The 
sight of any red substance, blood especially, seems to rouse their 
sanguinary appetite ; and as they usually go in swarms, it is 
extremely dangerous for man or beast to enter the water with 
even a scratch upon their bodies. Horses wounded with the 
spur are particularly exposed to their attacks ; and so rapid is 
the work of destruction, that unless immediate assistance is 
rendered, the fish soon penetrates the abdomen of the animal, 
and speedily reduces it to a skeleton; hence, doubtless, their 
appellation of mondonguero — ^tripe-eater. There are other varie- 
ties of the caribe in the rivers of the Llanos, but none so bold 
and bloodthirsty as this glutton of the waters. The inhabi- 
tants being often compelled to swim across streams infested by 
them, entertain more fear of these little creatures than of that 
world-renowned monster, the crocodile. This last, although a 
formidable antagonist in the water, can be easily avoided, and 
even conquered in single combat by daring men, while the 
former, from their diminutive size and greater numbers, can do 
more mischief in a short time than a legion of crocodiles." 
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PISCECULTURB. 

Fboh an interesting paper by Mr. Peek in the Student^ it 
appears that the spawn of the lump-fish, the sticklebat, the 
sea-horse, and some others, is tended during hatching by the 
male fish, and not by the female. The cottus does not possess 
an air-bladder, and its proper position is at the bottom of the 
stream, among the insects and minute water-plants. Mr. Peek 
had an aquarium fitted up, in which he observed the process of 
incubation ; and, after the eggs had been laid by the female in » 
loose cluster, among which a current of water could be main- 
tained, the male fish took a position above them and kept fanning 
the water with his pectoral fins — an operation which he con^ 
tinned during thirty-fire days, at the end of which time the small 
fishes escaped from the eggs. During the whole of this time 
the male fish did not eat, and appeared to be in a state of excite- 
ment, and if any object were dropped near the spawn, he would 
seize it and deposit it at the remotest comer of the tank. The 
female, after having laid the eggs, gave them no further atten- 
tion, the operation of hatching being completed by the male. — 
Illustrated London News, 



THE GKOWTH OF SILK IN EKOLAITD. 

A CORRESPONDENT of the Hmes offers a few remarks on the 
Cultivation of Silk in this country, more particularly as his expe- 
riment has been noticed by the President of the Silk Supply 
Association at Macclesfield and Coventry : — 

*' From the excellent produce of eggs imported firom Milan 
and Japan in this season, which has been unfavourable both to 
the growth of the mulberry and the silkworm, I have no doubt 
that, with good eggs, care, cleanliness, and perfect ventilation, 
silk equal to the produce of Italy can be grown in England in 
the five weeks of May and June, with considerable profit to the 
cultivator, and opening up a large field of industry, more parti- 
cularly to women and children. 

" The white mulberry is of rapid growth in any soil, exceptinpf 
chalk and clay; our light common lands, railway banks, and 
even hedgerows, might be planted with profit, if the tenant had 
an interest in the produce of the trees. 

" The wonderful exhalation from the silkworm in the last age, 
which makes thorough ventilation absolutely necessary, will also 
make the care of these insects in the cottage very dangerous to 
the inmates ; but any brick bam or spare room can be fitted up 
as a laboratory at little expense. 

" A village girl, aged fifteen, had charge of my room this year. 
The rate of mortality, and of imperfect and double cocoons, did 
not exceed one per cent. There was very little refuse silk out- 
side the cocoons, and all reel well at five to each thread. 
Although my winder only began the work last season, the weight 
of silk is above the average drawn from the same weight of 
Italian cocoons. 
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" My trees, varieties of the Moras Alba, planted in rows about 
ten feet apart, occupy about two acres of land, and yield on an 
average 25 lbs. of leaf each, some as much as 40 lbs. They can be 
propagated by cuttings, or three-year-old grafted trees can be 
bought at 150a per 100. 

"My harvest of cocoons has been limited this season by the 
failure of eggs imported from Stettin. I had arranged to feed 
the produce of four ounces of eggs, which would have consumed 
3 tons 4 cwt. of leaf. The quality of the reeled silk has been 
fully tested at Manchester. The daily register of my hygrometer 
will remove the popular prejudice that this climate is too damp 
for the health of the silkworm." 



iraw INSECTS. 

Mr. Cutler, a visitor to the Entomological Society, has 
exhibited, on behalf of Mr. Christopher Ward, a number of 
Butterflies, of which the most interesting were the female of 
Omithoptera Brookeana, from Borneo, and a specimen of Papilio 
AntiTnachus, captured about 150 or 200 miles inland from Old 
Calabar. The only example hitherto known of this gigantic and 
remarkable butterfly was collected by Smeathman a century ago, 
was figured both by Drury and Donovan, and, finally, was taken 
with Dniry's collection to Australia by the late Mr. Macleay. 
Mr, Wormald exhibited some butterfiies, sent from Shanghai by 
Mr. Pryer, including Argynnis Midas ; and a species of Antho- 
caris with falcate wings, apparently identical with the Japanese 
A. scdymus. Mr. Dunning exhibited five specimens of Bom- 
bycidae, sent from Shanghai by Mr. Holdsworth, and read a 
description by that gentleman of the larva, from a batch of 
which all five were reared ; the moths had been compared by 
Mr. F. Moore with the types in the British Museum, described 
in Mr. Walker's catalogue of Lepidoptera heterocera ; and of the 
five specimens three were referred to (Eona punctata, one to 
Lasiocampa remota, and one to Lebeda hebes, which raised the 
question whether there was an error in Mr. Holdsworth's ob- 
servations, or whether a single species had been simultaneously 
described by the same author under three different names, and 
referred to three different genera. The President exhibited a 
coloured drawing, sent to him by Mr. Birchall, of a large larva, 
doubtless a Choerocampa, found in New Granada, on the trunk 
of an Avocado pear-tree, and remarkable for its close simulation 
of the appearance of one of the most poisonous snakes of the 
country, a large pupillate spot on either side of the head repre- 
senting the eye of a snake. 

COLOXTRINO AND MIMICRY OP INSECTS. 

In a paper read to the Entomological Society, it is stated that 
besides the varieties of Locustidise and Mantidse, the Lepidop- 
tera furnish numerous examples of protective colouring and of 
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mimicry. Among the former, he mentions Loxura Alcides, 
Junonina anacarcUiy J. (Enone, J, Cldiay J, Amestris^ J, Archeaia, 
J. Cert/Wt J. Pelargay «/. Hecate^ and the genus Nymphaiia. 
Some of the Natal Diademse, not protected in this manner, are 
found to mimic some of the Banaidse. The Lycenidse or 
" Blues" nearly all have protective colouring in their under- 
sides. Most of the family of the Satyridse illustrate the har- 
mony existing between the colour of the insect and the character 
of its retreat. With respect to mimicry, Dr. Seemann said 
that he was of opinion, besides cases cited by Mr. Eoland 
Trimens and Mr. Stainton of African butterflies, that one of the 
Natal butterflies {PentUa tropicalis) mimicked a diurnal moth, in 
whose company it was frequently found. The moth in question 
exudes a fluid like that of an Acrsea. 



WHITE ANTS. 

Mr. M'Lachlan has exhibited to the Entomological Society 
specimens of a White Ant, brought by Mr. Mellis from St. 
Helena, where great damage has been done by them. It was 
doubtless imported into the island, and had the appearance of a 
West Indian or Brazilian species resembling the Termes tenuis 
of Dr. Hagen. 

DBSTETJCTIVB INSECTS. 

The damage caused in the vegetable world by Insects amounts 
every year to more than 100 millions of francs. Birds are in- 
contestibly the best auxiliaries of man for the destruction of 
these hurtful little animals. The importance, therefore, is 
obvious of preserving and protecting the essentially insectivorous 
species. M. Millet, Inspector of Forests, who has taken great 
interest in this matter, has adopted the ingenious idea of pro- 
viding artificial nests for them. In a late visit to the Pare des 
Princes, the Emperor noticed a number of these distributed 
about, and, on inquiring what they were intended for, was so 
pleased with the plan that he gave orders for a number to be 
placed in the Bois de Boulogne and the Tuileries gardens. 
Accordingly, a number of these nests have been placed there. 

As a means of destroying vermin, the carbonate of baryta is 
recommended as the surest and swiftest poison available. It is 
a dry, white, tasteless powder, which may be beaten up with raw 
flesh, dripping, or meal, and thrust into the holes or among the 
runs of rats, mice, and other small game. 



BBITISH SOCIAL WASPS AND THEIR NESTS. 

In an exhaustive paper on this subject, in the Saturday BevieWf 
we find this very able summary. Of true Vespidts^ or Social 
Wasps, we have in this country seven specils of the typical 
genus vesjpat including the hornet {V, crahro). The Foliates, 
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which makes its nest without any outer covering, the ** paste- 
board wasp" of British Guiana, the mud wasp of India, and such 
as hang their flimsy structures by threads to twigs and leaves, 
are strangers to us. On the other hand, the Vespa are unknown 
in Australia, though well represented in the Indian Archipelago. 
Of British species ( V, Crabro, the great hornet, standing alone) 
three are tree wasps — namely, F. Britannica, V, Sylvestris, and 
V, Arborea or Borealis. Three build by preference underground 
— V, Germanica, V, VulgariSj and V, Rufa, The specific dis- 
tinctions among these are best shown by the aid of illustrations, 
which in Dr. Ormerod's work {British Social Wasps) are of un- 
equal merit. The best of this series strikes us as F". Crdbro, 
which is firmly and symmetrically drawn. In most of the 
specimens the wings are not only far too long, but also fail to 
render the nervures or outlines with character and precision. 
In Plate IV. the male of V. Vulgaris has wings that never be- 
longed to a wasp, and the worker of V. Rufa has unknown 
antennae, with the eyes and head of a fiy. The diagrams of wasp 
faces are much better done. The drawings of nests lack dpfinite- 
ness of outline, especially the last, taken we should say from a 
photograph, which ought to render better the geometrical rigour 
and truth which marks the paper fabric of the wasp, even beyond 
that of her wax-secreting congener the bee. We would recom- 
mend our readers to go — Dr. Ormerod's excellent monograph in 
hand— to the nest-room in the British Museum, there to study 
the admirable collection of nests, British and foreign, arranged 
under the care of Mr. F. Smith. Conspicuous amongst these are 
the curious results of experiments made by the late Mr. Stone in 
artificial wasp architecture. By the use of wires and bits of 
pasteboard, to lay down the leading lines of the fabric, the 
labours of the tiny builders may be made to result in an edifice 
hardly less complex or elaborate than St. Paul's itself. One of 
the most valuable parts of Dr. Ormerod's book is that in which 
he shows the various forms of cells, and their aggregates into 
nests, to be typical of the species of their builders. He is right 
in insisting upon the fact of the distinctive architecture of in- 
sects such as these not arising out of any external physical 
necessity, but out of an inner subjective infiuence, or instinctive 
impulse. 

It has been sought of late to detract from the geometrical 
exactness popularly assigned to the cells of bees and wasps. 
Their hexagonal form has been explained as the mere result of 
uniform lateral pressure, under which cylinders of any soft sub- 
stance take the form of hexagons as the nearest polygonal figure 
capable of filling space. Actual observation has, however, dis- 
posed of this damaging hypothesis. Certain wasps do indeed 
make their combs — very small ones — entirely of cylindrical cells, 
the lateral pressure notwithstanding. But in the ordinary case 
the hexagonal principle is manifest even in the rudimentary basis 
of the destined comb. Still more clearly is it seen in cases where 
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the industay of the wasp seems to find a supererogatory vent ia 
a lacework of detached cells exterior to the walls of the house. 
On the unfinished margin of such a series may be seen stretching 
out unmistakable straight lines, the embryonic walls of hexar 
gons never to be fully enclosed.* 



SAAB HTMENOTTBTEIA. 

Paofessob Westwood has exhibited to the Entomological 
Society three species of epyris and some other remarkable hyme- 
noptera, including a calyoza from Port Natal, identical with one 
of the forms described by him many years ago, which were found 
in gum copal. Mr. F. Smith exhibited both sexes of Cynips, th« 
male having been recently detected by Mr. Walsh in America. 



EXTRAORDINABT FUNOUS. 

Mb. Pascoe has exhibited to the Entomological Society a 
number of Heteromera from Australia ; one new species of 
Saragus was remarkable for a peculiar growth, said to be a 
fungus, existing during the life of the beetle, and completely 
covering it. \ 

DBtiP-SEA DBBDGINO. 

Db. W. B. Cabpentbb has delivered at the Royal Institution a 
discourse on the Temperature and Animal Life of the Deep Sea, 
in which he gave an account of the chief results obtained by him- 
self and Dr. Wyville Thomson, in their dredging operations in 
the seas to the north of the British Isles, carried on last autumn 
in Her Majesty's steam-vessel Lightning ^ which the Admiralty 
had placed at their disposal, in compliance with the request of 
the Council of the Royal Society. After a few preliminary 
remarks. Dr. Carpenter briefiy noticed the researches of pre- 
ceding inquirers. General Sabine recorded in 1818 tliKt, while 
sounding in the Arctic Sea, at the depth of 1,000 fathoms, the 
line brought a fine star-fish, with mud, containing specimens of 
lumbricus tubicola, which had evidently lived at the bottom of 
the sea. The explorations of Professor Edward Forbes, which 
led him to the opinion that a zero of animal life would be found 
at 300 fathoms, did not go deeper than 230 fathoms ; yet this 
high authority caused the general adoption of his opinion. Its 
fallacy, however, was demonstrated by the results of the dredg- 
ings made in Sir James Ross' Antarctic expedition. The 
microscopic examinations of deep soimdings from the Atlantic 
Ocean by Professor Bailey, in 1865, showed that none of them 
contained mineral mattor, but that all were made up of the shells 
of globigerinae and orbulinse, and a fine mud derived from their 
disintegration ; and similar conclusions regarding the extensive 

» See "British Wasps and Nests," Year-Book <^ Facts, 1869, p. 196. 
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difinsion of these foraminifera over the 'sea-bottom of the North 
Atlantic were drawn by Professor Huxley from his examination 
of the soundings brought up by Commander Dayman from depths 
of from 1,700 to 2,400 fethoms. These results were also con- 
firmed by the observations of Dr. Wallich, in the Brdldog, in 
1860, who, among other animals, brought up a living serpula 
and a group of polyzoa from a depth of 680 fathoms, and hence 
concluded that the presence of a living fauna in the deeper 
abysses of the ocean, generally supposed to be altogether azoic 
or occupied only by animals of very low type, has been fully 
established. Professor Sars, of Christiana, has, by dredging 
between 200 and 450 fathoms, also collected 427 species of 
marine animals of various kinds. 

In summing up the results of the dredgings of Dr. Thomson 
and himself, Dr. Carpenter stated that their researches had 
established the existence in the cold area of a minimum tem- 
perature, at least as low as 32 deg. Fahr., over a considerable 
area, where the depth was 500 fathoms ; and that there was no 
physical improbability in the existence of a stratum of sea water 
at a temperature of 32 deg., or even of 28 deg., since sea water^ 
by virtue of its saline impregnation, contracts continuously down 
to its freezing point, which is below 28 deg. ; that in the warm 
area, at 650 fathoms depth, the temperature was 46 deg., the 
surface being 63 deg. ; that the distribution of animal life beyond 
the littoral zone is more closely related to the temperature of the 
water than to its depth ; that on the sea-bottom of large areas 
of the North Atlantic there exists a stratum of calcareous mud, 
partly composed of living foraminifera, partly of the disinte- 
grated shells of former generations, and partly of the coccoliths 
of Professor Huxley and the coccospheres of Dr. Wallich, with 
the admixture of other constituents ; that the mass of this mud 
is penetrated by a living organism of a type lower than sponges 
and rhizopods, which Huxley names " bathybius ;" that there is 
a remarkable resemblance between this calcareous deposit and 
the great chalk formation ; that the area over which this deposit 
is being formed is peopled by a variety of higher types of marine 
animals, many of which cany us back to the cretaceous epoch, 
containing many species hitherto considered extinct, so that we 
may be said to be still living in the cretaceous epoch ; that 
henceforth no valid inference can be drawn from either the ab- 
sence or scantiness of organic remains in any sedimentary rocks 
88 to the depth at which it was deposited, since it has been 
proved the deepest waters may be rich in animal life, and 
shallow waters almost azoic ; and that these two conditions also 
exist at corresponding depths over wide contiguous areas of the 
sea bottom, in virtue solely of the fact that one area is traversed 
by an equatorial and the other by a polar current ; and, finally, 
that as there have been deep seas in all geological epochs, so 
there must have been varieties in submarine climate, at least as 
great as those recently discovered, depending upon these currents. 
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Dr. Wallich has addressed to the Times a letter upon this yety 
interesting subject, in which he says: — "While anxious to 
acknowledge to the fullest extent all that has been achieved by 
Dr. Carpenter and his associates, both as regards the publication 
of really original facts and the confirmation of those previously 
recorded by others, through the mere multiplication of the same 
kind of evidence, I feel warranted in asserting (and I need only 
refer to the pages of the London Qyarterly Review^ the Athemmtm^ 
the Critic, the Reader, and various other leading scientific journals 
of the period, to bear me out in what I say) that nine years ago 
I was the first to prove not only the all-important fact that 
animal life of highly organized t}'pes exists in. the profounder 
depths of the ocean, but also to afford a detailed exposition of 
the several conditions which prevail, and under which alone 
animal life can be there sustained. 

"It is true that my views failed at the time to receive that 
amQunt of credence which has recently been accorded them. 
But surely this of itself furnishes an answer to the somewhat 
reckless statement of those who would have it appear that they 
accepted those views, although silently, and are, consequently, 
not among the number of distinguished philosophers who, 
according to the published declaration of Professor Wyville 
Thomson, had up to that period 'accepted without question* 
Edward Forbes's theory regarding the extinction of life at depths 
exceeding 300 fathoms. It has, moreover, been averred that the 
observation made by Sir John Boss, in Baffin's Bay, in 1818 — 
that is to say, some forty years previously — rendered Forbes's 
theory untenable. Let me ask how comes it, then, that Sir John 
Ross' statement remained universally ignored until I claimed for 
it its due meed of recognition in my work on the Korth Atlantic 
/S«a-5ft;?, published in 1863? And how comes it, if Forbes's 
theory was really discredited by that select body of philosophical 
eagles who profess at a glance to set a stamp on all true dis- 
covery, that not one of them ventured boldly to disprove it, or 
took on himself the task which devolved on me of indicating 
from personal and hardly-earned experience that vegetable life, 
the pre-existence of which had been up to that period considered 
by the highest authorities (Professor Phillips, for example) as 
essential to the continuance of animal life, does not exist in the 
deep regions of the ocean ? and, further, that the nutrition of 
the lowest forms of animal being is there dependent on special 
vital functions, which are perfectly distinct from and irrecon- 
cilable with those assigned to them in the writings of Dr. 
Carpenter or others? 

" Dr. Carpenter, I am aware, endeavours to draw a distinction 
between discoveries achieved by the sounding machine and those 
achieved b^ the naturalist's dredge. Were such a distinction 
tenable, it is evident the title to many important scientific dis- 
coveries would resolve itself into a mere question of quantity. 
On this head, however, I beg to observe that my discovery of 
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highly organised types of animal life in the depths of the ocean 
Was by ilo means an isolated one, as has been most ungenerousljr 
insinuated by Drs. Carpenter and Wyville Thomson. Nor was 
it at all unexpected on my part. While, as regards the form of 
instrument employed, it is only necessary for me to point out 
that I went on my North Atlantic cruise provided with dredging 
apparatus, but, although I begged hard to be permitted to use it 
in deep water, circumstances prevented my request from being 
attended to. 

" It only remains for me to add that I am fully prepared to 
substantiate every assertion here made by means of published 
documents and correspondence." 

The President of the Eoyal Society, in his Annual Address, 
thus refers to the expedition in which Dr. Carpenter, Prof. 
Wyville Thomson, and Mr. G-wyn Jeffreys, achieved such note- 
worthy results : — '*The existence of deep-sea currents at very 
different temperatures in proximity to each other, and their 
in^uence on the inhabiting forms of life, and on the nature of 
the sea-bed, together with the great extension of our knowledge 
of the variety and characteristics of the new forms of life which 
have been discovered, justify the belief that we have embarked 
on a course of discovery and research which will not soon be 
exhausted, and which will have no unimportant bearing on the 
earlier geology of our globe, as our knowledge of the life 
at present existing on ihe submerged portion of its surface." 
The late Admiral Sir James Clark Boss' researchers dredged up 
from the depths of the Antarctic Ocean specimens of animal 
species which were well known to him as inhabitants of the 
Arctic Ocean ; and'thereby is the inference confirmed that marine 
invertebrata are more widely spread than creatures of the land, 
inasmuch as they are added, as may be assumed, in their travels 
from one polar zone to the other, by the cold currents which 
maintain in the depths of the intervening seas the temperature 
to which they have been habituated. 



THE P0BTU0T7BSB MAN-OF-WAB. 

Several specimens of the Physalia, or Portuguese man-of-war, 
have been picked up stranded on the beach at l^uthport. Though 
not entirely new to the British Marine Fauna, the occurrence of 
these beautiful and delicate inhabitants of more southern seas itf 
excessively rare. Those found vary from an inch to two inches and 
a half in length, measured along the air sac. They still retained 
considerable beauty of colour, the sac being more or less sufius^d 
with pink, and the tentacles tinged with dark green. They were 
foand in a few instances at high water mark, but most of them, 
from their lightness, were blown further in shore. They had 
more or less sand adhering to them, and none of them showed 
signs of life. 
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OBIOIK OF INFUSOBIA. 

A TEBT able paper on the molecular origin of Infusoria has 
been contributed to the Popular Scierice Review by Dr. Bennett. 
The doctrine of the transmigration of souls no doubt originated 
in the belief that life, like matter, is indestructible. Buffon pro- 
pounded the doctrine that every molecule of a living being had 
a species of life of its own, and that the body of a plant or animal 
was only an aggregation of minute living beings arranged in a 
particular way. John Hunter adopted a similar view; and a 
similar view, it may be added, is now held by some of the most 
eminent living physiologists. It is well known that some forms 
of animal life may be propagated without generation by parents. 
Thus, as in the Aphis, two-winged insects will produce an animal 
without wings, from which ten or twelve generations ma^ be de- 
rived apparently by the existence of ova within ova, imtil the 
last of the chain again produces a winded insect, when a new 
cycle begins as at first. This species of descent is what is called 
parthenogenesis, while direct descent from parents is called 
homogenesis, and life without descent is called heterogenesis. 
The infusoria which appear in animal and vegetable infusions 
after a certain time are not, in Br. Bennett's opinion, in all cases 
traceable to the existence of germs floating in the air ; but they 
originate in the oleo-albuminous molecules which, floating to the 
surface, form the pellicle or proligerous matter, where, under the 
influence of light, heat, and other suitable conditions, the mole- 
cules by their coalescence produce the lower forms of animal 
life. — Illustrated London News. 



rrAUAN BJBFTILBS. 

A Bbfobt has been read to the Zoological Society by Dr. A. 
Giinther on two collections of Indian Keptiles, recently received 
by the British Museum, one of which had been formed by Dr. 
Leith, in various parts of Western India ; the second by Mr. 
Barnes, in Ceylon. Both were of much interest, and contained 
various new species, which are characterised in the present 
paper. 

ANIMAL LIGHT. 

In the Nautical Magazine has appeared a most interesting 
inquiry into the causes of the luminous appearance of the sea, 
the animals which produce it, the experiments made by the 
author with the animals, and his conclusions, differing from 
those of previous experimenters. He sums up : " It seems proved 
by the foregoing experiments that, so far from the luminous 
substance being of a phosphorescent nature, it sometimes shows 
the strongest and most constant light when excluded from oxygen 
gas ; that it in no circumstances undergoes any process like com- 
bustion, but is actually incapable of being inflamed ; that the 
increase of heat, during the shining of the glow-worm, is an 
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accompaniment, and not an effect, of the phenomenon, and depends 
upon the excited state of the insect ; and, lastly, that heat and 
* electricity increase the exhibition of light, merely by operating 
like other stimuli upon the vital properties of the animal. 

" In confirmation of these opinions, I may quote from high 
authority that the light of the glow-worm is not rendered more 
brilliant in oxygen, or in oxygenated muriatic gas, than in 
common air ; and that it is not sensibly diminished in hydrogen 
gas. 

" I shall terminate this paper by an enumeration of the several 
conclusions that are the result of the observations I have been 
able to make upon the phenomena of Animal Light. The pro- 
perty of emitting light is confined to animals of the simplest 
organisation, the greater number of which are inhabitants of the 
sea. The luminous property is not constant, but in general 
exists only at certain periods, and in particular states of the 
animal's body. The power of showing light resides in a peculiar 
substance or fluid, which is sometimes situated in a particular 
organ, and at others diffused throughout the animal's body. The 
light is differently regulated, when the luminous matter exists in 
the living body, and when it is abstracted from it. In the first 
case it is intermitting, or alternated with periods of darkness ; 
is commonly produced or increased by a muscular effort, and is 
sometimes absolutely dependent upon the will of the anima]. In 
the second case the luminous appearance is usually permanent 
until it becomes extinct, after which it may be restored by 
friction, concussion, and the application of warmth, which last 
cause operates on the luminous matter (while in the living body) 
only indirectly by exciting the animal. The luminous matter in 
all situations, so far from possessing phosphoric properties, is 
incombustible, and loses the quality of emitting light by being 
dried or much heated. The exhibition of light, however long it 
may be continued, causes no diminution of the bulk of the lumi- 
nous matter. It does not require the presence of pure air, and is 
not extinguished by other gases. 

" The luminous appearance of living animals is not exhausted 
by long continuance or frequent repetition, nor accumulated by 
exposure to natural light; it is therefore not dependent upon 
any foreign source, but inheres as a property in a peculiarly 
organised animal substance or fluid, and is regulated by the same 
laws which govern all the other functions of living beings. The 
light of the sea is always produced by living animals, and most 
frequently by the presence of the Medusa scintUtaiis. When 
great numbers of this species approach the surface, they some- 
times coalesce together, and cause that snowy or milky appear- 
ance of the sea which is so alarming to navigators. These 
animals, when congregated on the surface of the water, can 
produce a flash of light, somewhat like an electric corruscation. 
When the luminous Medusae are very numerous, as frequently 
happens in confined bays, they form a considerable portion of 
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the mass of the sea, at which times they render the water heavier, 
and more nauseous to the taste ; it is therefore advisable always 
to strain sea- water before it is drunk. The luminous property 
does not appear to have any connection with the economy of the 
animals that possess it, except in the flying insects, which by 
that means discover each other at night for the purpose of sexual 
congress." ^ 

A WHALE CAFTUBED DT THB FIKTE OF FOBTH. 

A HUGE Whale has been cast ashore in the Firth of Forth, at 
Longniddry, some fifteen mQes from Edinburgh, along the road to 
the south-eastern sea-coast. It was first seen blowing its water- 
spout thirty or forty feet high in the air, at a little distance from 
the shore. It dri^d nearer with the strong tide, and finally 
got entangled amidst the rocks, from which it made desperate 
struggles to escape, but could not extricate itself. Several shots 
were fired at it, and at length it was exhausted by loss of blood. 
Two boys waded out, and stuck their pitchfoiks into its blubbery 
flanks. The whale continued to show signs of life long after the 
tide had left it, both by the blowholes and the tail. The nearest 
measurement that was made, we believe, gave the length 
from the tip or point of the mouth to the extremity of tail in a 
straight line as 78 ft. 9 in., and, following the curve of its side, 
as 80 ft. 9 in. Its girth round the thickest part is 33 ft. ; the 
length of the fore fin is 11 ft. ; and the breadth of tail 15 ft. 9 in. 
The measurement round the lower jaw, from eye to eye, is 39 ft. ; 
the breadth from side to side of that jaw, 7 ft. 9 in. ; and its 
length, in a straight line, is 17 ft. 9 in. The head is elongated 
and flattened, and the colour slate grey, with whitish tints 
beneath. The under jaw overshoots ^e upper jaw, but a great 
deal of the skin of the under jaw is pressed up, through the 
carcass lying so flat on the rocks. The eye is at the angle of the 
mouth, rather beyond the line and above it. It belongs to the 
species of Pht/aalus antiquorum, or razor-back whales, one of 
which was found, in 1831, floating in Plymouth Soimd, which 
was 102 ft. long and 75 ft. in circumference. There is the 
skeleton of another, caught near the Needles, Isle of Wight, in 
] 842, which is 75 ft. long ; and in the Edinburgh National 
Museum of Science and Art is the skeleton of one found at North 
Berwick, 80 ft. long, with a head 23 ft. wide. The Longnid^ 
whale, after lying aground seven or eight days, was at length, 
sold by auction for 120/., to Mr. John Tait, oil merchant, of 
Kirkcaldy. 

THE SHORE LABX. 

A Shobb Labk was caught in a trap near Srighton on or about 
the 19th November, by a birdcatcher, and was about to be killed 
in cold blood, when Mr. Wykeham-Martin purchased it and 
saved its life. It would doubtless have been forthwith shot bjr 
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some one else if let fly again, and so he has since kept it in a 
cage, but this, much to his credit also, *'3 ft. long by 18 in. 
wide.** Very few have been noticed before. One at Sherring- 
ham, in Norfolk, in March, 1830 ; one in lancolnshire, record^ 
by Mr. Ejrton, of Eyton; two in Kent, mentioned by Mr. 
xanell ; and one near Filey, in Yorkshire. 

To this communication of the Rev. F. 0. Morris to the Times, 
Mr. Bobert Gray, Secretazy to the Natural History Society of 
Glasgow, replied as follows: — "As the Bev. F. 0. Morris, in his 
enumeration of places where this bird has been found in Great 
Britain, does not mention any Scottish locality in his recent 
letter, it may interest him and other naturalists to be made 
aware that in three instances at least specimens have been pro- 
cured north of the Tweed—viz., in East Lothian, Fifeshire, and 
Aberdeenshire. The first recorded examples of the Shore Lark 
in any part of Scotland were procured in the Tyne estuary, near 
the residence of the Earl of HJaddington, on the 10th of January, 
1859, and were shown to myself shortly after their capture by 
the late Dr. Nelson, of Pitcoz, near Dunbar. He had three 
specimens, Al of which were obtained in the same place, and a 
notice of one of these appeared in the proceedings of the Royal 
Physical Society of Edinburgh for that year. Besides these 
examples, two were caught near St. Andrew's in the winter of 
1865, and two others, which I have seen, were obtained near 
Aberdeen a few months ago. 

** In the case of such birds as the Shore Lark there is not, I 
imagine, much risk of their meeting with so inhospitable a re- 
ception as Mr. Morris would seem to suppose all birds of their 
kind experience on landing on our shores. It would require a 
practised eye even to distinguish them when found mixing, as 
they generally do, with other birds. Ornithologists have yet 
much to learn regarding the distribution of species even in such 
narrow limits as the British Islands afford, and I would there- 
fore be disposed not to interfere in the meantime with bird 
collectors, whose object in procuring specimens may be to widen 
our information on this point, by proving the presence of the 
birds at particular seasons, which, unfortunately, can only be 
done by the production of the specimens themselves. 

" Having of late years directed my attention almost constantly 
to the occurrence of what are usually called rare birds in this 
country, and having personally visited nearly every collection, 
public and private, throughout Scotland, I have had evidence 
enough before me to show that many of these have a much 
wider range of flight than has been hitherto recorded^ and that 
until more is known of the birds of Scotland, no definite idea 
can be entertained of the comparative numbers of the rarer 
species that have occurred within British limits.** 
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OTSTBB AHD MXTSSIL nSHBBlSS 0¥ FIULNCB. 

Mr. Cholhondelist Fennell, Inipector of Oyster Fisherie*^ 
having visited and inspected the principal French Oyster aod 
Mussel Fisheries, in pursuance of instmetions from the Board of 
Trade, haa reported thareon. 

Having completed his Report of what he saw and heard amcng 
the Oyster and Mussel Fisheries of France, Mr>Pennell adds some 
remarks upon the lessons we may learn £pom a eomparison of 
the French system with our own. The Government in both 
countries recognises the necessity of protecting natural Oyster* 
beds from an exhaustive demand ;. but in England we are in 
favour of making it the interest of the fishermen to do that far 
themselves whi(£ in France the Government proposes to do for 
them. Mr. Pennell is of opinion, however, that in the instance 
of some of our fisheries,, too extensive to be advantageously made 
the subject of Parliamentary grants to companies, corporations) 
or individuals, a local committee somewhat analogous to the 
annual commission of the French, but including a larger pro- 
portiob of the representatives of the fishing interes^ might well 
be established under the surveillanee of the Govermnent. The 
Fr^fich prindple of dividing the coast into districts appears to 
b^an excellent one, inasmuch as it aims at giving each man in 
the district an interest in the prosperity of the fisheries, and 
prevents a sudden descent of lai^ numbers of men fmm. £staBt 
parts tGT clean out the oysters where there hi^pens to be a good 
fall of spat, impoverishing the district as well as depriving the 
local dredgermen of that whidi is, after all, often the result of 
their own labour ; but the districts aro- too laige,.aBd the interest 
of each person too small. It is a great grievance with the 
dredgermen all round our coasts that they do the principal past 
of the cultivating, and others conse in, a^^r recklessly dredging^ 
out and exhausting their own beds,, and carry off the lion's diar» 
of the harvest, taking away every oyster, big or little, that they 
ean dredge. Mr. Pennell is also of opinion that the natural 
system of oyster cultivation on foreshores aad banks partially 
submerged, as pursued at Arcachon, is weH worthy of trial on 
suitable e^ts on the British coasts. He believes that the 
English system of artificial culture, by means of tanks entirely 
occluded from the action of the tide, is in all re[^)ects a great 
improvement upon the French system of tile collectors and par€» 
on the foreshore. The tanks, or salt-water ponds, have been 
established in various parts of England, and have succeeded in 
every ease in which the experiment has been fairly tried. 
Hurdles, fascines, tiles, and eultcfa have all been used with 
great success in these tanks. The mode of granting con- 
cessions in France is simpler and cheaper than ours, but our 
system of a sifting public inquiry on the spot is probably more 
advantageous in the end to all parties, and occupies much less 
time than that of France. Applicants in Great Britain often 
incur expense by the employment of expensive and unnecessaxy 
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legal machinery. The system of temporary local depftts, by 
which fishermen and dredgermen are enabled economically and 
conveniently to warehonse their produce or bait until required, 
is one which might be adopted in this country with great ad» 
vantage, power being vested in the Board of Trade to authorise 
sneh concessions, under proper regulations, in cases where they' 
deem it expedient. 

The Mussel culture of France has been for many years an 
established success, but there are very few spots round our shores 
on which the Board of Trade, as guardians of public rights of 
navigation and anchorage, would probably permit of the con- 
struction of such chevaux-de-frise as those, for example, at 
Aiguillon, or of the artificial creation of submerged rocks, like 
the stone iclusei of the lie de E^ Moreover, the English 
method of mussel culture is both simpler and less expensive, 
and the mussels usually supplied for consumption at Billings- 
ffate and other large markets are cheaper, larger, and better 
fattened. Billingsgate, for example, draws its principal supplies 
of English mussels from Essex. These are purchased from 
Southend, Leigh, South Lynn, the coast of Devon, &c., and are 
simply laid down on the mud of the foreshore for seven or eight 
months, usually from January or February to August, when they 
are fit for market. Imring May, June, and July they are un- 
marketable, not having recovered from the e£Pects of spawning. 
Mr. Pennell states the price of the English mussels at Billings- 
gate at Is, 6d. per 421b., or considerably less than half the price 
of the Aiguillon mussels, the Dutch and Belgian mussels ranging 
about oneHBixth lower than the English. He concludes his 
report with a cordial acknowledgment of the .courtesy and 
assistance received by him from all the officers of the French 
Oovemment with whom his examination of the French fisheries 
brought him into contact. — Times, 

BOTANY. 

PLANTS IKFBCTBD WITH A PABASITIC FUNGUS. 

Miss Bbcksb has exhibited to the British Association speci- 
mens of the common red Campion, Lychnis diuma, infested 
with a parasitic fungus allied to the " smut" in wheat, which de- 
velops its fructification in the anthers of the fiower. The 
campion in its ordinary healthy state has fiowers bearing stamens 
only or pistils only ; but about half the plants infested with the 
parasitic fungus bear fiowers with both stamen and pistil in the 
same flower. Miss Becker has never observed bisexual fiowers 
on healthy plants, and attributed its occurrence in the fiower she 
produced to the presence of this parasitic fungus. She had sub- 
mitted a few of uie fiowers to Mr. Darwin, and he had suggested 
that the pollen being destroyed at an early period, the pistil was 
developed in compensation. But though this explanation ap- 
peared probable at first sight, she did not t^iuk the facts sus- 
n2 
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tained it. She believed the influence exerted bj the parasite td 
be of a much more subtle and surprising character than this, and 
that instead of causing the development of the pistil in a 
plant which would haye produced stamens only if left to itself, 
the fungus has the power to cause a plant which in its natural 
condition would have produced pistils only to develop stamens^ 
in order that it (the fungus) might have anthers in which to de- 
velop its fructification, and that the capsule withers in con- 
sequence of the vital forces of the plant being unable to support 
both sets of organs. The parasite comes like a cuckoo ; estab- 
lishes itself in the flower of the Lychnis; and in order to nourish 
and flnd accommodation for the spores of the stranger, the plant's 
own offspring perishes. The diseased bisexual plants very rarely 
produce seed ; but occasionally late in the season perfect capsules; 
bearing good seed, are foimd upon them. It was supposed that 
the spores of the fungus fell Qn the stigma of a flower, and in- 
fected all the seeds in that capsule; that those seeds which 
would have naturally produced stamens only' remain unaffected 
in structure by the parasite, but have their pollen destroyed; 
that those plants which would have naturally produced pistils 
only develop these to a certain extent, but as the fungus, which 
pervades the tissues of the Lychnis, cannot produce spores with- 
out anthers to fructify in and pollen to feed on, it compels the 
plant it inhabits to develop them for its accommodation, and the 
effort of so doing exhausts the forces of the plant and causes the 
decay of the capsule — if, indeed, the previous stunting of the 
style does not prevent fertilization. The production of healthy 
capsules late in the season may be accounted for by supposing 
that the vigour of the fungus is exhausted, and, the pressure 
being removed, the plant resumes its natural functions. The &et 
that only about half the diseased plants are bisexual, favours the 
theory that the latter are female plants, in which the growth of 
stamens has been induced by the presence of the fungus. 



BAMBOO FORESTS IK CHINA. 

In the province of Chay-Kiang, China, there are whole forests 
of Bamboo, while that of Shantung is celebrated for the smal], 
hard sort, which is excellent for poles and levers. The plant is 
floated down in large quantities to Canton, from Fo-Kien, Kiang- 
si, and especially Nam-hoo-foo. In every farm, whether large or 
small, there is, behind the house, a plot of ground of about lOO 
square yards, surrounded with a wide ditch filled with water, and 
entirely devoted to the cultivation of bamboo for domestic pur- 
poses. The grove thus formed generally becomes the favourite 
resort of turtle doves, usually gray with rose-coloured paws. In 
their large gardens the Chinese often intersperse black bamboos 
with artificial rocks, producing a charming effect. In every vil- 
lage there are two or more bamboo stores, where the reed )• 
sorted according to size and thickness. To work it it should be 
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taken in its green state; for a clever hand will then split it 
lengthwise into thin laths, which may be plaited in a thousand 
ways. As it never breaks, but only bends, and is never attacked 
by either worms or putrefaction, it is used for bridges over small 
Streams, and for water-pipes for the irrigation of the small bits of 
ground Chinese intrepidity has cultivated even in the least ac- 
cessible places. The fisherman builds his hut on piles of strong 
bamboo driven into the bed of the river. The nets with which 
he catches his fish, the hat he has on his head, the coat he has 
on his back, are all bamboo; so is the i/olo, or oar of his boat; 
80 also is the mat stretched over the heads of his passengers to 
{protect them from the sun. The masts, yards, sails, and cordage 
of all kinds in a junk are of the same valuable material. They 
also make paper of it by reducing its scrapings, when clean, to a 
process of maceration, and then mixing the pulp with isinglass. 



THE WELUNGTONIAS AT HABIFOSA. 

*'A BOViNO correspondent" writes to the Times from Sacra- 
mento, dated October 9: "I have just returned to this place from 
our Yosemite excursion. Though the valley has disappointed 
me, I am more than glad to have taken our forest nde and 
visited the big trees in the Mariposa distrftt. They are monstrous. 
We left the valley at seven o'clock in the morning. The forest soon 
grew upon us. My companion said to me, 'I seem never to have 
seen trees before,' and yet those through which we rode were of 
no uncommon size for these parts. As we passed by one I said, 
*Now, that is not an exceptional tree; let us measure it.' So 
we got off our horses, and taking out my tape I found it was, 
breast high, 18^ fb. in circumference. The trunks of many pines, 
too, run up far as clean as a mast. The sun striking on these, 
which are of a light yellowish-brown colour, and on £hose of the 
cedars, which are very large, clean, and reddish, giv'es marvellous 
vistas in the forest. Some trees are also loaded with bright 
green moss, and as the arbor vU<8 reaches a great height — say 
60 ft. or 60 ft. — its dark foliage adds to the play of colour 
which surrounds the traveller in these immense belts of timber. 
Large fallen rooting trunks and charred stumps are seen in all 
directions, and the sentiment of loneliness is increased by the 
thought that one might ride a thousand miles through the same 
scenes by following the course of the Sierra. But the grandest of 
ail are, I think, reserved for the night. Part of the mountain, 
which we had been descending for hours, and which, covered 
with huge trees, rose high up from our resting-place, was on fire. 
We had been aware of much smoke during the da^, but our track 
had not led us near the scene of the conflagration. The sight 
was infinitely grand. High up, as it were in the sky, were walls, 
towers, and pinnacles of fire. In some places it smouldered in 
long banks and lines of glowing red, and then arose in crackling 
pillars of flame, as some great tree broke into a blaze. Here and 
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there huge ladders of light seemed to reach up to the fiery firma^ 
ment from the earth. The shifting of the flashes, as a trunk fell 
or some fresh branches were caught, gave an appearance as if 
some monster forms were moving about in the middle of the 
furnace. We stood long in silence looking at it. The fire was 
not very far off, perhaps two hours' ride, and reached only for 
some few miles. It had been burning for a month. The way in 
which it was piled upon itself and had crept up the mountain 
side, leaving great trunks to smoulder and glare for weeks be* 
neath its course, gave it a perspective like that of Martin's pic- 
tures. We said it .was worth coming to the Yosemite if it were 
only to behold such a scene as that. Altogether, what with the 
burning forest, the bark wigwams by which we stood, and the 
roaring log fire outside the ranch, around which rough men sat 
as if in a picture of Bembrandt, that evening was one of the most 
marked in our ten days' excursion to the valley. 

*' Next morning we started shortly after sunrise for the big 
trees. It was very cold, and we enjoyed the gallop which a 
comparatively level track gave us through the first part of the 
forest which we entered. Soon our paths grew too steep for 
more than a footpace. We went up and down among the trees for 
about two hours till our guide cried out, ' We shall come to one 
directly,' and sure entngh there stood a red-barked monster 
dwarfing the large trunks among which it grew, as a full-grown 
tree does a crowd of saplings. Where were our pines', with their 
18 ft. girth, by the side of a giant some 100 ft. round breast 
high ? Of course the great size of the ordinary forest timber in 
which these huge growls are found takes off from their immense 
proportions, but if one were set upon a plain it would show like 
the Eddystone Lighthouse. To speak for myself, it was hard 
to realise that what we saw were trees. Their trunks, when we 
stood close to them, had almost the appearance of artificial 
structures. One that had fallen was hollow, and had been broken 
by its fall. We rode into the break and through the prostrate 
fragments as if it had been a tunnel. We climbed up on the 
trunk of another, also fallen, and when I had stepped 55 yards 
upon it I measured its circumference, and found it to be over 
25 ft. Thus, with its bark on — ^it had been stripped — it would 
have been at least some 30 fb. in girth at a height of 170 ft. from 
the ground. But these were not the biggest that, we saw. 

"The bark of these trees is red, and nearly a foot thick. It lies 
on the trunk in rough longitudinal ridges like huge muscles, but 
is so soft that with my pocket-knife I cut off two great hunka 
from a portion which had been detached and lay upon the 
ground. The branches are short, and spring mainly from the 
upper part of the tree. The foliage is scant in proportion to the 
trunk, and the cones are little bigger then plovers' eggs. The 
tree itself is said to be a species of gigantic cedar ; but it spends 
its strength in growing more wood than leaves. There are about 
600 of t^ese c^ars, of different sizes, some being comparatively 
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small, in the Mariposa groups. I do not know t3i3 greatest 
height peached by any one of these, but in another grove 
the altitude of one is found to be 335 ft., and there also a 
fallen hoUow trunk can be ridden through on horseback for a 
distance of 25 yards. The Mariposa group is not so well knowa 
as several others.^' 

THE irnTMBO-TRIUS IN CALIFOBNIA. 

Ths Nutmeg-tree, it is reported, is found growing in the Sierra 
Nevada range in California. Some years ago nutmegs, «qual ia 
strength and flavour to those of the East Indies, were plucked on 
the head waters of the FeatJier River, Racer County. The tree 
^resembles certain species of pine. In the early times of Cali- 
fomia, nutmegs were gathez«d in Placer County, and sold in 
.ffiDflli quantities. ^.^_ 

CALirOBNIAN TEA. 

Hbbb Scsnell and his Japanese aro in fine spirits. The 
rapidity of the growth of the three-year-old mulberry trees which 
they brought across the Pacific and planted some weeks ago is 
already astonishing. They have put out a great quantity of the 
seed-nuts of the tea plant, which are coming up finely. This is 
the beginning of a new and important industry. There is no 
doubt, Herr Schnell says, of the much better adaptability of our 
ibothill lands to the culture of tea, as compared with Japan. 
Next year some trees will bear plucking, as they will be then 
four years old, and the quality of the beverage will be proved. 
As a rule, flavour in fruits and vegetables tends to delicacy ■ 
father than strength in this climate, and this tendency, though 
objectionable in fruits and berries, is favourable to tea. The 
finest qualities of tea come from the highest uplands of China 
and India, where snow lies sixty days in winter. In North Japan, 
whence this colony brought these plants, there are deep snows in 
winter. The higher we go up on our Sierra the finer will be the 
flavour of our teas. — San Francisco Alto, 



GIGANTIC PLANT. 

LiviNO specimens have been forwarded to this country from 
Nicaragua of one of the most gigantic plants in' the vegetable 
kingdom. It is closely allied to the Arums (or "Lord and 
Ladies") of our hedges, and until the present time has wholly 
escaped the notice of travelling botanists. It produces but one 
leaf, nearly 14 ft in length, supported on a stalk 10 ft. long. 
The stem of the flower is a foot m circumference, the spathe or 
flower 2 ft. long, purplish blue in colour, with a powerful carrion- 
like odour. As this remarkable species of Aroideae is quite new 
to science it has not yet received a name. — Builder, 
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SnrOITIiAB VLAWI, 

Thbbb is at present in the possession of Mr. Geoige Terrey, ft 
builder in Clerkenwell (says a letter in the Gardener's Magazme)^ 
8 most remarkable plant, for which the owner has refased coi»- 
siderable sums of money. It is about the fiize of an ordinary 
goosebeiry-bush, and although livinp; and growing, bears no 
semblance of vitality. It has no foliage, but little pellicles df 
flint bud ou^ of the twigs and stems, which are likewise encircled 
with rings of flint at every joint. In some places the flint, which, 
it appears, has exuded from the plant itself, cases the stem like 
a pipe. The plant looks black and dead, but the twigs, instead' 
of being brittle like dead wood, are tough as leather thongs. It 
has been suggested that the flint, which forms so large a com- 
ponent of plant life, hasy by some freak of nature, been eliminated 
in this case from the natural vesicles of the plant, and developed 
outwardly instead. 

OfPIUM IK CHnVA. 

It appears from this year's consular Beports from China that 
the consumption of Opium in that empire is increasing, and that 
there is an increased growth of opium in China itself. Early in 
the year an Imperial decree was issued strictly prohibiting the 
cultivation of the poppy plant in the Chinese empire, and alle^ng^ 
that there would be danger of its interfering with the growth of 
food and causing a scarcity of the means of subsistence ; the 
apprehension of loss of tariff duty by a lessened importation of 
Indian opium may, perhaps, have been an influential reason for 
the decree. It threatens offenders with merited pumshinent, but 
attaches no specific penalty to disobedience ; and it is thought 
that this decree will have no more effect than that of 1865 to the 
same purport, and that it will most likely be chiefly used by 
o£&cials as an occasion for extorting money from the pockets of 
producers. There is evidence of extensive poppy cultivation in 
several parts of China. It has spread rapidly within the last 
few years in the vast region of Eastern Mongolia and Northern 
Manchuria, and is thence brought down to the coast, competing 
with Indian opium in the Newchwang market. Opium is grown 
also in several southern provinces. It has been grown for years 
in the extreme south-west, in the province of Yunnan, the larger 
proportion of which has thrown off its allegiance, and is now 
practically an independent kingdom, governed by a Mahomedan, 
named Tu Wen-hsin, said to be styled by his subjects the ** Hsi- 
Mi-Kuo-Wang,** or " King of the Consolidated West," and who 
has established his Court at Taili-fu, not far from the frontier of 
Burmah, called by the Chinese " Mien-tien." Mr. Mongan, the 
British Consul at Tien-tsin, states that opium is brought into 
that port either crude or prepared. In the former state it is 
generally spoken of as " tu," earth, or"clay, from its resemblance 
to lumps or cakes of common clay ; and the native, as dis- 
tinguished from the foreign, which is termed " yangtu," or foreign 
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Mtrth, is called " hcn-tu," or western earth, a name which seems 
to have a geographical reference to producing provinces. Pre- 
pared opium, called " ja-pieu-kao,'' is at Tien-tsin generaUy 
composed of foreign and native drug boiled down, and often 
largely adulterated with glutinous substances, such as a decoction 
of the berries of a leguminous tree called the '* huai-shu," which 
grows abundantly in that part of the countiy. In quality some 
of the Chinese opium is not much below Malwa ; but it is inferior 
in strength and flavour, and smokers prefer the Indian drug, 
although its price may be double that of the native ; and in fact 
the latter is chiefly used for mixing with the former, seven- 
tenths foreign to three-tenths native. — Times. 



HEMLOCK NO POISON. 

Scientific discovery has destroyed another of our most popular 
theories. Hemlock, to which Socrates and Fhocion were said to 
owe their death, is pronounced by Mr. Harley and other eminent 
tozicologists to be no poison at all. Sixty grains of tincture of 
hemlock were administered to a young woman without any ap- 
parent effects, and Mr. Harley, after a dose of 24 grains of the 
pure juice of the leaves of the hemlock, only experienced a slight 
muscular numbness, which passed off after an hour. From 
further ^experiments it appears that the common hemlock is 
neither a poison nor even a medicinal remedy. The facts re- 
lating to Socrates and Fhocion may, however, be reasonably 
explained in another way. Hitherto dictionaries have always 
translated the Greek K^utiou and the Latin cicuta by our word 
" hemlock." Some change of classification has no doubt occurred. 
What the ancients called hemlock was, perhaps, the cicuta virosa^ 
li., which is, in fact, a most poisonous plant — Pall-maU Gazette. 



TBT7FFLE CULTIVATION. 

Wb should feel extremely glad if we could hold out any fair 
prospect of success as re^rds the Acclimatisation of Truffles, 
Though, however, every trial has failed in this country, and we 
may almost say the same of the Continent, there is no reason 
why attempts at the propagation of truffles should be as un- 
successful in Australia ; but there is no chance of success unless 
the experiment be made in a calcareous soil, which seems to be a 
sine qud non in Europe. It is getting rather late for truffles, and 
we should be inclined to wait till the end of the year, when they 
have just arrived at maturity. Specimens obtained at this season 
would probably rot before they reached their destination. We 
should moreover recommend that the experiment should not be 
confined to English truffles. It is possible that the French 
truffle, TVder melanospermumt which might be procured in any 
quantity in France, might succeed better than our Tuber astivumt 
ftnd its aroma is far more powerful. If French truffles are em- 
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ployed it would be well not only to import with them a quantity 
of their native soil, but some ripe acorns, as they seem to be 
fond of oak roots, though they are certainly not pszasites upon 
them. It is very true that a common practice in Touraine is 
simply to enclose a piece of ground and sow it with acorns, and 
in the course of a few years £ere is sure to bd an abundant crop 
of truffles. It is often said that the acorns must be obtained 
from truffle grounds, but we believe that there is not the slightest 
foundation for this opinion. Beech seems more favourable to the 
growth of tuber mstivum^ and it would be easy to put some beech 
mast amongst the soil, which might possibly retain its vegetative 
powers. The fructification of truffles is well known, but what is 
not well understood is the circumstances under which their spo- 
ridia vegetate, and the exact nature of the spawn. It is this 
circumstance, perhaps, which at present baffles all attempts at 
cultivation. — Gardener's Chronicle, 



PBOTOnjLSM OF TLKtSTIS, 

In the Comptes-Rendua for February there is a paper by M. 
B^champ calling attention to the existence of bacteria in the Pro- 
toplasm of Plants, and which are believed to have had their origin 
there in the coalescence of the normal molecules or microzymse. 
Ihr. Pennetier has lately published in Paris a work on The Origin 
of Life, in which much the same doctrines are propounded, and 
which are identical with those promulgated by Dr. Hughes Bennett. 



GOLOITB OF LEAVES. 

The Leaves of many plants which were originally green become 
red in the autumn, a change which has been conjectured to be 
brought about by the gradual generation of an acid within the 
leaf. Experiments have been made to test the soundness of this 
theory; and it has been found that red leaves exposed under a 
bell glass to the vapour of ammonia have their original green 
colour restored. 

DEVELOPMENT OF CEBEALS. 

Pbom continued observations and experiments, extended over 
nearly twenty years, Mr. Hallett has arrived at the following con- 
clusions: "1. Every fully developed plant, whether of wheat» 
oats, or barley, presents an ear superior in productive power to 
:any of the rest on that plant. 2. Every such plant contains one 
grain which, upon trial, proves more productive than any other. 
3. The best grain in a given plant is found in its best ear. 4. 
'The superior vigour of this grain is transmissible in different 
degrees to its progeny. 6. By repeated careful selection the 
superiority is accumulated. 6. The improvement, which is at 
first rapid, gradually, after a long series of years, is diminished 
in amount, and eventually so far arrested that, practically speak- 
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ing, a limit to improvement in the desired quality is reached. 
7. By Btill continuing to select, the improvement is maintained 
and pracHoalli/ a fijced type is the result." 



TEOBTABLB HANITSE. 

Let Liebig be comforted. We may yet restore to our soil, 
and from an unexpected quarter, the annual waste of certain ele- 
ments of their fertility. In the Atlantic Ocean, west of the 
Azores, there exists an area seven times larger than all Germany, 
according to Humboldt, completely covered with a dense mass of 
vegetation. This vast floating jungle is called the Saragossa 
Sea, and a M. J. Lavini^re has calculated that it yearly produces 
enough vegetable matter to manure no less than 1,800,000,000 
acres ! Can these prodigious marine prairies and savannahs be 
utilized for the replenishment of our impoverishing husbandry ? 
This French gentleman, with an original idea, h^ proposed to 
his agricultural society that the ships which are now occupied 
during the summer in cod-fishing shall in other seasons be em- 
ployed in ploughing into the thick mass of seaweeds, and load- 
ing with cargoes for the Azores, where the vegetable matter can 
be dried and pressed, and, after having valuable salts extracted 
from it, can be conveyed as a condensed manure to Europe, or 
anywhere else. Such is the scheme, but many considerations 
have to be satisfied before that wet salt weed is profitably brought 
into competition with our highly-concentrated bird-dung, blood, 
and mineral manures ; and Mr. Lawes, Mr. Odams, and their 
brother manufacturers will prosper some time before they are 
driven out of the market by M. Lavini^re. — Chamber of Agricul- 
ture Journal, «-^.-«. 

INFLUENCB OF WOODLAKDS ON CUMATK. 

Another instance (if another be wanted) of the Influence of 
Forests or Woodlands on Eainfall, and consequently on Climate, 
has made itself felt in Australia. In many districts the trees 
have been so wastefuUy cut down, that since 1863 the quantity 
of rain has gradually diminished from 37 inches in the year to 
17 inches in 1868. Up to July of the present year — a period 
which includes two of the wettest months of the season — the fall 
amounted to 11 inches only. In the colony of Victoria the 
deficiency of moisture has become so serious, that the Govern- 
ment has appointed an Inspector of Forests, whose duty will be 
to prevent the destruction of existing forests, and establish 
nurseries of young trees in favourable situations. By this means 
the beauty and fertility oi the country may be renewed and in- 
creased, and the climate rendered more agreeable than at present. 
Dr. MueUer, the Government botanist, has shown that indi- 
vidual settlers could do much towards giving the country a wooded 
character by dropping seeds of the Eucalyptus into cracks in the 
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ground at the commencement of the rainy season. If this advice 
be followed, and the Government measures succeed, meteorologists 
of two generations hence will have interesting fckcts to record of 
the climate of Victoria. — Atherutum, 



KUSHBOOM CUI.TI7BE IK FBANCB. 

Thb cultivation of the edible Mushroom in spacious caverns 
underground is practised to a very great extent at several places 
within a moderate distance of Paris, not only for the supply of 
the Paris market, but also for exportation to England and other 
foreign countries. Some account of this curious subject will be 
found in Mr. Robinson's book, The Parks, Promenades, and 
Gardens of Paris, just published. One of the great places for 
the subterranean culture of the dainty condiment of an epicure's 
dinner is Montrouge, just outside the fortifications of Paris, on 
the southern side of the city. The mushroom-beds here are en- 
tirely underground — 70 ft. or 80 ft. below the surface ; so that 
a nearly uniform temperature is preserved all the year round, and 
mushrooms are thus grown at any season. These extensive 
catacombs, formed by long burrowing galleries, like those of a 
coal-mine, for the extraction of building stone, have no opening 
except a circular shaft, whicli resembles a well, to be descended 
by clambering down a perpendicular pole or mast, into the sides 
of which large wooden pegs are fixed, at intervals of 10 in. or 
12 in., to rest the feet upon. A simple apparatus of a pulley and 
rope, worked by one horse, is used to lift the baskets from below, 
with mushrooms ready for sale, and the compost, of white gritty 
earth mixed with good stable manure, chiefly horse-dung, in 
which the mushrooms are grown. This compost is sent down 
and moulded into narrow beds, about 20 in. high, and of the 
same width, ranged along the sides of passages or galleries. 
They are kept exquisitely neat and smooth, not a speck of litter 
being allowed near them. The mushroom spawn is introduced 
to these beds either by flakes of earth taken from an old bed, in 
which mushrooms have already been grown, or else irom a heap 
of decomposing stable manure, in which mushrooms have 
naturally been engendered; the latter method of spawning is 
preferred. The beds are covered with a layer of earth, an inch 
thick, this earth being merely the white rubbish left by the stone* 
cutters above. It is remarkable that the smallest piece of iron, 
even a rusty nail, will prevent the mushroom growing near it; 
and Mr. Bobinson is informed that coal is likewise prejudicial. 
The mushroom-beds must be kept well watered. A bed will 
preserve its bearing qualities two or three months, after which 
time it is removed, the stuff being drawn up and cast aside when 
its fertilising powers are exhausted. There are six or seven 
miles of bedding laid in one of the caves at Montrouge. The 
height of the galleries varies in different parts, and in some 
places the labourer must work in a stooping attitude. The 
ventilation is assisted by an apparatus at the top of the shaft, 
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with a large wooden chimney. There are other mushroom-pits 
at Arcueil, Moulin de la Eoche, St Germain, and Bagneuz, and at 
Fr^pillon, near M^ry-sur-Oise, in the abandoned stone-quarries; 
besides which, the cultivation of mushrooms in cellars and in the 
open air is still practised on a smaller scale. — Abridged from 
the Illustrated London News, 



PBBPABINa CABINET SFBCIHENS. 

At a meeting of the Manchester Literary and Philosophical 
Society, Br. Alcock has shown a preparation preserved by corro- 
sive sublimate in a manner which he rec3nmiended for fine dis- 
sections. The preparation had been kept in an open cup for 
twelve months, simply water being added occasionally to supply 
what was lost by the evaporation. The advantages of the plan 
are veiy perfect preservation, no necessity for closing up so that 
the specimen could not be got at, no fear of losing a valuable 
dissection from accidental evaporation, as where spirit is used, 
and cheapness. The method adopted was to prepare a saturated 
solution of corrosive sublimate in alcohol, and when a dissection 
in water is in progress, a small quantity, as half a teaspoonful, 
of the solution is to be added fix^m day to day if the slightest 
appearance of putrefaction is observed, but no mo^ of it is used 
than is absolutely necessary; and by the time the dissection is 
completed, the specimen has become imperishable, from the 
union of the corrosive sublimate with the tissues, and it may then 
be kept in pure water, either open or mounted in the usual way. 



FHTSICAL BCIBirCB IK EDUCATION'. 

At the Liverpool Philomathic Society, Professor Huxley has 
spoken on the subject of the introduction of scientific training 
into the general education of the countiy. Upon no subject has 
the public mind been more educated, he was happy to say, than 
upon this particular topic of the introduction of science into 
education ; and physical science was already recognised as a part 
of the curriculum at Harrow and Kugby, and some of our great 
schools, while ample preparations were being made for its intro- 
duction at Eaton and elsewhere. He would ask any one present 
who had chanced to take the profession of an engineer, how much 
time he had lost ? because when he had left school he had had to 
take to pursuita which were absolutely novel and strange to him. 
In the interests of mankind and of fair play, why would not the 
clergy get some little tincture of physical science, and put them- 
selves into a position to understand the di£Bculties which were 
forced upon the mind of every thoughtful and intelligent man ? 
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BOTAL SOCIETY HKDAL8. 

Two bequestfl haye fallen to the Eoyal Society during the 
year, one being the service of plate for which the coal-owners 
in the North subscribed 2,600^., and presented it to Sir Hum- 
phry Davy in acknowledgment of the service he had rendered 
to science and to humanity by his discovery of the Safety-lamp. 
According to the terms of Sir Humphry's will, the proceeds of 
the sale of this service of plate are to constitute a fund for a 
medal to be given once a year " for the most important discovery 
in chemistry in Europe or Anglo- America." The Council of the 
Boyal Society have accepted the trust ; bo that henceforth a 
Davy Medal will appear among the honorary distinctions which 
they are called upon to confer. The dividend annually available ■ 
will, we understand, be about 30^. For the other bequest the 
Society are indebted to the late Benjamin Oliveira, F.E.S., whose 
personal estate has been divided among five societies — the Boyal, 
and the Eoyal Geographical, and three charitable institutions. 
The amount in this instance, after payment of expenses, is about 
1,300/., for which, as may be read in Sir Edward Sabine's Anni- 
versary Address, the Eoyal Society have found an excellent use. 
— JthencBum. 



ON A FBOirriEB LIXE OF BTHNOLOOT AND OEOLOGT, BT MB. 
H. H. HOWOBTH. 

Thb author in this paper correlates the pushing back of the 
TJgrian races by the Indo-Europeans with the synchronous dis- 
appearance of the post-pleistocene, or pre-historic. Fauna and 
Flora of Europe ; believing that, before the twelfth century b.c. 
(before which we know of no occupants of Europe, except 
Ugrians), Europe formed one zoological and botanical province 
with Northern Asia, and that the Ugrian variety of man was as 
much a part of its diferentiee as the reindeer and musk-ox. 
This was accompanied by the vast alteration in climate we must 
deduce, from comparing the pages of Sirabo, Pliny, Tacitus, and 
Caesar, with the present condition of things. The climate is now 
such that the European isothermals are deflected from the normal 
course they follow, across Asia, to their abnormal one in Europe ; 
and the author believes that, before the twelfth century b.g., 
when the pre-historic Fauna and Flora occupied all Europe, 
those isothermals traversed the whole of Europe at the same 
latitude they still follow in Asia. Their present flexion, he 
thinks, from a vast number of facts, is attributable almost 
solely to the Gulf Stream ; so that we get an approximate date 
for the advent of the Gnlf Stream, with its geological influences, 
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and thuB obtain a fixed point from which to calculate, at some 
future day, a perfect geological calendar. — Proceedinga of the 
British Auociation, .«__«_ 

THB BOTFTUlN DE8EBT. 

Pbofbssob Owen has addressed a paper to the French Aca- 
demy of Sciences, of which he is a foreign associate, on the 
geological nature of the Egyptian Desert along the line of the 
Suez Canal. After stating that he has collected fossil organic 
remains in the enyirons of Cairo, at Memphis, in the plains of 
Kalayat-Bayan, pertaining to the Libyan desert, which is re- 
markable for its abundance of petrified trunks of palm-trees, &c., 
in the ravine of Babel-Molook leading to the tombs of the Kings, 
at Thebes ; and lastly, along the Salt-Water Canal between Port 
Said and Suez ; he proceeds to show that from these remains it 
appears highly probable that the desert formerly was the bed of 
a sea, the upheaval of which formed the present isthmus. The 
fossils collected by Mr. Owen comprise a period extending from 
the upper oolitic formation and cretaceous beds to the tertiary 
period of the old eocene and middle miocene. In the cuttings 
Detween Ismailia and Suez the strata are generally horizontal ; a 
slight obliquity denotes a local excess of upheaving force. At the 
Serapeum, near the great basin of the Bitter Lakes, the strata 
chiefly consists of fine sand, slightly agglomerated at times, and 
containing much flint with occasional nodules of hiudened clay. 
North of the lakes the layers are decidedly argillaceous. The 
annual deposits of the Nile could not have commenced until after 
the upheaval of the mountain ranges, which led to the formation 
of rivers. The soil of Egypt seems therefore to be of compara- 
tively the most recent date, and yet it was inhabited by the 
most ancient civilised society known. The discoveries of Mariette 
Bey at Saggarah and Memphis seem to have proved that the 
period of Cepbren, the founder of the second pyramid, answers 
to the third reign of Manetho's fourth dynasty, or to 6,000 years 
before the present period. — Illustrated London News, 



OOKTBACTIOK OF IGNEOUS BOCKS ON COOLtNO. 

Me. David Fobbes, F.R.S., writes to the Athen<Bum:-^*'lii 
the AthentBum (No. 2147), I find a letter from Mr. H. P. Malet, 
in which that gentleman, referring to a notice (Athenaumf No. 
2,143) of my experimental investigations into the amount of Con- 
traction undergone by Silicated Eocks when passing from the 
moltifti into the solid and cold state, requests me, through the 
medium of your columns, to answer eight questions which he 
puts with reference to my experiments. I should gladly comply 
■with this request, did I not fear that, in order to do so, I should 
be obliged to trespass too much upon your valuable space, and I 
must therefore content myself by referring to my onginal corn- 
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mtmication on this subject in the Chemical News of October 23, 
1868, in which every one of these questions will be found an- 
swered in full detail. Although I have not seen * The Circle of 
Light/ in which Mr. Malet has published his reasons for sup- 
posing that such rocks could not have been formed by heat, I 
feel quite satisfied that we have now overwhelming evidence, 
physical, geological, and chemical, to prove that they must have 
once been in a fluid oondition.** 



OBIOIN OF LAND SVSFACES. 

At the Royal Institution Mr. Archibald Geikie, F.B.S., director 
of the geological Survey of Scotland, has lectured upon the Origin 
of Land Surfaces. The next Saturday he gave a second lecture on 
the same subject. He principallv devoted his attention to de- 
nudation, or the wearing down of hills and valleys by the action 
of water. He said that water acts more rapidly in changing the 
external features of a country than is commonly supposed, and 
gave the best evidence to be hieul, tending towards the conclusion 
Uiat in one million years — a very short time in geological science 
—the present action of rain and rivers is competent to scoop out 
a valley of very considerable dimensions. He narrated how the 
freezing of water in the cracks of cliffs gradually detaches large 
fragments of rock from the main body, and he explained that 
springs of water escaping from the middle of a clifif tend to 
undermine and overthrow superincumbent strata. Lastly, he 
called attention to the action of glaciers in the formation of undu- 
lating land surfaces, for these vast masses of ice rub down the 
uneven surfaces of the land over which they travel, and polish 
their paths to some extent by means of stones and mud. 



PHYSICAL OBOOBAFHY OF WBSTBBW BUEOPB. 

A PAPER has been read to the G-eological Society " On the 
Physical Geography of Western Europe during the Mesozoic and 
Cainozoic periods, elucidated by their Coral-faunas,'' by Mr, P. 
Martin Duncan. The author noticed the typical species of the 
coral-fauna of the deep seas which bound continents remote from 
coral-reefs. He pointed out that a correspondence of physical 
conditions during the deposition of certain strata was indicated 
by their containing analogous forms, — ^the presence of compound 
coenenchvmal species indicating neighbouring reefs, and their 
absence in places where simple or non-coenenchymal Madreporaria 
are found being characteristic of deep sea areas remote from the 
Coral-seas. By applying the principles thus elaborated to the 
evidence as to the condition of the seas of the European area 
from the Triassic period to the present time, the author then 
showed what must probably have been the physical condition of 
this part of the world at different periods. Prof. Agassiz ac- 
counted for the circumscribed area of many corals in the Atlantic 
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ttam the joxtng of many coral species attaching themselves within 
a few hours of their becoming pelagic. He traced to the great 
equatorial current which must have traversed the Isthmus of 
Panama and the Sahara in a prsecretaceous period, the distri- 
bution of certain forms, which the rising of the Isthmus of 
Panama eventually checked. Mr. J. Gwyn Jeffreys objected to 
the term " deep sea" being applied to a depth of 10 fathoms 
only, when the tide in some places rose to that extent, and the 
laminarian zone extended to J.6 fathoms. Dr. Duncan remarked 
that the term " deep sea" had been given by Prof. Forbes to depths 
of 10 fathoms and upwards. For such depths as those explore^ 
at the present day no term short of " abyssal" was appropriate. 

THB DEVONIAN FBBIOD. 

Mb. Godwin- Austen has read to the British Association a 
paper on the Probable Distribution of Land and Water during 
the Devonian Period, its fossil zoology and botany, and the 
physical changes which have taken place subsequently. He 
briefly sketched the order of successive sea-beds, and showed 
that fliese represented geological time. Of these, the Devonian 
group were among the earlier. Our rocks, sandstone or other- 
wise, were simply sea-bottoms, and the geologist only referred 
them to their original condition in order that he might deduce 
their physical and zoological history. The Devonian rocks had a 
wide geographical extent in Europe, Asia, and America. In the 
latter country there was a broad band of old Silurian rocks 
which existed as dry land during the Devonian epoch. InOreat 
Britain the Devonian rocks had a general direction from north- 
east to south-west. From the nature of the fossil fishes of these 
rocks, Mr. Austen came to the conclusion that the old red sand- 
stone was of fresh- water origin, as all these were of fresh-water 
habits. The dry land was covered with a series of great fresh- 
water lakes, like those of North America. Besides the strata 
deposited along the bottoms of these lakes, there was a series of 
vast marine deposits, which are termed Devonian. The old red 
sandstone group was a very perplexing one, and passed down 
into the Silurians at its base, and into the Carbdniferous towards 
its upper portion. The most northern portion of this country 
where rocks containing true Devonian fossils came up was 
Lynton. The author tien traced the easterly direction of the 
Devonian group, showing how they cropped up beyond the chalk 
of Boulogne, and thence across Belgixmi and Prussia into Bo- 
hemia and Eussia. A discussion ensued, in which Professor 
Phillips, Mr. Pengelly, and several others took part ; but somo 
of Mr. Austen's opinions did not obtain general assent. 

THE WATEB-BEABINO STBATA NEAB NORWICH. 

Mb. J. E. Tatlob has read to the British Association a paper 
on the Origin of Sandpipes in Chalk, showing them to be natural 
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drainSi and advocating their origin from a chemical point Of 
view. These sandpipef were most abundant in the disturbed 
chalk, and less so in the solid strata. The latter allowed fbe 
water to get away by means of joints and flint bands. The age 
of some of the sandpipes could be told by the material filling 
them, and by the unchanged contour of the country. In the 
excavations attending the sewage works at Norwich, much trouble 
was given by their having to work through strata thoroughly 
saturated with water. The same sort of strata standing above 
the water-level gave no trouble whatever. The deduction was 
drawn that if so much trouble ensued while working only 20 ft 
below the water-level, the excavation of the proposed Channel 
tunnel, under so much more pressure, must necessarily be 
attended with great difficulties. Mr. Taylor gave an interesting 
statement of the manner in which the wells were drained by the 
pumping in the neighbourhood of Norwich, and showed they were 
affected according to the different nature of the strata in which 
they were sunk. 

Mr. Godwin-Austen mentioned several localities in Deyonshiie 
where sandpipes occurred in the sandstone rocks, and thought 
that the chemical theory could not hold in cases like these, 
although they might do so in chalk districts. 

Sir Willoughby Jones expressed his gratification at the papers 
which had been read, and, as a Norfolk man, said he could 
thoroughly bear out the correctness of Mr. Taylor's views. It 
was a veiy common thing for holes to be suddenly formed by the 
caving in of gravel and sand into the sandpipes. 

Mr. Taylor, in reply to Professor Harkness, said that the 
upper and lower boulder clays in Norfolk were veiy distinct, 
llie former were derived principally from the wreck of the lias 
beds, and the latter from the lower chalk and oolite. One was 
of a dark blue colour, and the other of an ochreous white. 



ON CSBTAUX FHENOKEKA IN THB DRIFT, NSUl NOBWIGH. 
BY KB. J. B. TATIX)B. 

In this communication to the British Association, Mr. TstjUa 
said that, although there was the finest series of the Drift Beds 
in Norfolk to be found in Great Britain, still in the upper 
boulder clay certain anomalies occur which frequently puzzle the 
geologist. The paper was an attempt to explain these by re- 
ferring them to the agency of icebergs. Sometimes there were 
found beds of upper boulder day lying at lower levels than the 
middle drift beds. In fact, such phenomena occurred through 
icebergs having ploughed up the sands, and deposited beds of 
clay in the furrows. This accounted for the out-of-the-way 
character of what had been termed "Third, or Valley Boulder 
Clay." The sand beds on each side these linear extensions of clay 
were frequently dragged out of their place and contorted. The 
chalk also was disturbed, and the fiint bands thrown into almost 
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perpendicular positions in the neighbourhood of such phenomena. 
MTk Taylor also mentioned the exceedingly narrow track of these 
abnormal beds of day, and concluded by showing that their oc^ 
«ttrrence only the more folly bore out the glacial hypothesis. 

The President, Professor Harkness, said Mr. Taylor dis- 
tinguished himself by working on the cray and drift beds of 
Norfolk, and that his paper was Ter^ valuable and interesting. 
He then traced the general relationship of the lower and upper 
boulder clays and of the middle drift beds. The first and last, 
he said, always showed strong evidences of ice action and arctic 
elimature, the middle drift sands being marked by having num- 
bers of non-arctic shell and flint pebbles. Professor Harkness 
reviewed the various localities where this was the case, both iu 
England, Ireland, and Scotland. 

Mr. S. Pattison, F.G.S., said similar phenomena to those 
mentioned by Mr. Taylor could be seen in the neighbourhood of 
Whitby. He had no doubt they were due to iceberg groovings. 



nUBSH-WATBB DBFOSITS OF THB VALLBT OF THE BIVEB LBA, IK 



Mb. Henbt Woodwabd has stated to the British Association 
that certain excavations made by the East London Waterworks 
Company had revealed the presence of shell marl on the Wal- 
thamstow Marshes. The marl was accompanied by vegetable re- 
mains and bog iron ore. All the shells are recent, and the most 
notable fact connected with the bed was the presence of bronze 
spear-heads, arrow-heads, knives, &c These were accompanied 
by bones of man, wolf, fox, beaver, wild boar, red deer, roebuck, 
fallow deer, reindeer, &c., as well as of the sea eagle and fishes. 
As late as the year 1700, the entire tract was forest land. In 1 154, 
the same countiy is described as abounding in wolves, wild boar, 
wild bulls, &c. Mr. Woodward thought that the maintenance of 
a royal forest had been the means of preserving this bed. In 
the deep cutting of the bed remains of the mammoth were met 
with. The author thought much of the deposit might fairly be 
ascribed to the beaver working and making dams in the old 
valley of the Lea. 

Mr. Pattison said the implements were found in the upper or 
historical portions of the beds mentioned. Mr. Woodward, in 
reply, said the discovery of the beaver, red deer, and reindeer 
within seven miles of London was astonishing. 



FALJU>MTOLOOT OF INDIA Ain> EXTBOFB. 

Db. Oldham, in his Presidential Address to the Asiatic 
Society of Bengal, at their annual meeting in January last, 
made some remarks on the Palaeontology of India and of Europe, 
in which he showed the necessity for caution in making com- 
parisons and in drawing conclusions from fossil remains of the 
same species found in the two countries. He holds that the 
03 
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basis of the classification hitherto adopted for the geologically 
recent deposits in India has been erroneous ; and that to appeal 
to Europe for eyidence of the geological age of Indian deposits is 
to appeal to witnesses who cannot know the facts. By tins aiga« 
ment, Dr. Oldham supports the opinion expressed years ago by 
the late Br. Falconer, that in India, if anywhere, would be fotUKl 
the solution of the great problem of the succession of life; 
and there, in the ancient alluvia of marrellous extent, might 
geologists hope to discover some of those intermediate forms 
which are extremely rare or altogether wanting in Europe. 

THB MAMMOTH. 

In Gdliffnanis Messenger we read as follows : " In May, I860, 
the men engaged in the works of the Nethe Canal discovered, at 
about 150 paces from the MechUn Gate^ at lierre, the skeleton of 
an enormous animal imbedded in the sand. It was lying on its 
right side, the vertebrae column greatly bent; the head and an 
immense tusk were entire. Nearly all the ribs of the left side 
were gone, and other parts were broken or in a state of detom- 
position. M. Scohy, an army physician, caused these precious re- 
mains to be transferred to a safe place, but the bony substance had 
become so brittle that the skull broke into upwards of 200 frag^ 
ments during the operation, and other portions were similarly 
damaged. The whole was, however, deposited at the Museum of 
Brussels in a state of complete dislocation, which was daily 
getting worse, when the present director, M. Bupont, undertook 
its restoration. It took ten months to complete the task, and 
the mammoth of Lierre is now set up in the "Salle k Colonnes" 
of the establishment. This specimen measures 3*60 metres (11 
feet) up to the withers, or three feet more than the skeleton of 
the adiUt Indian elephant belonging to the Museum ; the height 
of the living one at Uie Zioological Garden being only 3-45. And 
yet this mammoth had not attained its mcLximum growth, since 
the epiphyses had not yet been converted into bone. Its age at 
the time of its death seems to have been about 35 or 40 years. 
The skull weighs 500 lbs., and the tusk is 9 feet and a half in 
length. By a peculiar system introduced here, the bones are 
not joined, as elsewhere, by means of wires passing through holes 
drilled into the osseous substance, but kept together by means of 
tightening screws. The whole skeleton can be taken to pieces in 
twenty minutes, and put together again in less than an hour. 
The bones wanting have been supplied by wooden copies of 
authenic ones ; a tibia, and one of the ribs of the left side have 
been taken from another specimen of the same stature and age. 
It is well-known that the human species is contemporary with 
the mammoth, which belongs to the quaternary period/' 

EXTIKCnON OP THE MAMMOTH. 

A PAFBB has been read to the British Association on this 
question, by Mr. H. H. Howorth, who does not think the Bztiiic- 
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tion of the Mammoth ought to be ascribed to the men of the 
stone age. He belieyes the extinction of the mammoth was 
simultaneous with the disappearance of a specific and distinct 
race of men from the same region. 

Professor Boyd Bawkins stated that in England and Western 
Europe generally there was no doubt that the mammoth had be- 
come extinct by the hand of man. He also showed that the 
mammoth had lived when arctic animals existed. Mr. Howorth 
fixed the north-east comer of Siberia as the spot where the last 
mammoth liTed, 



DIKOSAUBIA. 

A FAFBR has been read to the Geological Society on the Dino- 
sauria of the Trias, with Obseryations on the Classification of 
the Dinosauria, by Prof. Huxley. The author referred to the 
bibliographical history of the Dinosauria, which were first re- 
cognified as a distinct group by Hermann yon Meyer in 1830. 
He proposed to divide the group into three families, viz., 1. The 
Megalosauridffi, with the genera Teratosaurus, PalBBOsaurus, 
M^alosaurus, Poikilopleuron, Lselaps, and probably Euskelo- 
saurus; 2. The Scelidosauridae, with the genera Thecodonto- 
saurus, Hylsosaurus, Pholocanthus, and Acanthopholis ; and 3. 
The Iguanodontidse, with the genera Cetoisaurus, Iguanodon, 
Hypsilophodon, Hadrosaurus, and probably Stenopelys. Comp- 
sognathus was said to havepointsof affinity with the Dinosauria, 
in the ornithic character of its hind limbs. Hence the author 
proposed to regard Compsognathns as the representative of a 
group (Compsognatha) equivalent to the true Dinosauria, and 
fonmng, with Uiem, an order to which he gave the name of 
Omithoscelida. The author next treated of the relations of the 
Omithoscelida to other reptiles and to birds. He then noticed 
the Dinosauria of the Trias, commencing with an hiBtorical 
account of our knowledge of the occurrence of such reptilian 
forms in beds of that age. In the discussion which followed, Sir 
Boderick Murchison elicited that the lowest formation in which 
the bird-like character of Dinosaurians was apparent, was to be 
recognized as low as the Trias, if not lower. In reference to 
difierences of opinion which prevailed, Prof. Huxley observed 
that it was by discussion of opposite views that the truth was to 
be attained. — Mhenatmt, 



OBOAinC BBMAINS IN THB MENDIP8. 

Mb. C. Moobb has read to the British Association the Eeport 
of the Committee for the purpose of investigating the veins con- 
taining Organic Bemains which occur in the mountain lime- 
stone of the Mendips and elsewhere. In his Eeport he referred 
to the various theories. extant as to the origin of veins. They 
could not have been formed by sublimation, or the fossils would 
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not be found in them. Mr. Moore was equally against the doc-' 
trine of segre^tion. Keferring to Mr. "Wallace's theory, that- 
many of the veins had been filled up by superficial action since 
the glacial period, he pointed to the age of the fossils as de- 
cidedly against it. Mr. Moore's idea was that open fissures 
communicated with submarine fioors and dwindled down below. 
The moUusca, &c., of these seas were deposited in the fissures. 
Three or four things were necessary to the formation of mineral 
veins — open crevices, the presence of certain minerals in the 
water of the seas^ and electrical action. The Mendip Hills are 
intersected with veins, and on their tops some of these are 
worked. One of them extends for 270 ft. downwards, and con- 
tains abundant lias fossils, although no liassic rocks are nearer 
than several miles away. This proves how great must have been 
the denuding force. Mr. Moore has also discovered both land 
and fresh-water shells in these veins, as well as entomostraca, 
as well as aeeds of old carboniferous plants. In the mines of 
North Wales he had found moUuscan and fish remains, the latter 
belonging to no fewer than ten genera. Intermixed with the 
contents of some of the mineral veins, the author had found 
innumerable teeth of fishes, conodowts^ nearly all of which were 
so small that they required optical power to see them. In the 
lead veins he had met with great quantities offoraminifera, all of 
secondary age. These veins also developed the existence of a 
fresh-water fauna, of coal measure age, having no fewer thim 
nine genera, and 127 species. 

Mr. H. Brady said three well-known genera of foraminifera 
had been mentioned by Mr. Moore, all of which still existed. 
One of the most abundant foraminifera, Involutinay was re- 
markable for its variety of form. Mr. JBrad/s remarks on the 
rest of these minute shells were of a purely technical character. 

Professor Phillips said Mr. Moore had produced so many new 
facts that he was entitled to speculate. When he first heard of 
the discoveries, he was perfectly astonished. What had to be 
considered in the origin of mineral veins was the altered power 
of heated water as a solvent to take up and precipitate mineral 
matter. Mr. Brady's remarks on the alterations in the type of a 
certain foraminifera were valuable, for, if wide differences could 
occur in them, why not in animals of a higher organisation, such 
as lions and tigers? He referred to similar changes in the 
cephalopoda, and expressed his opinion that the understanding 
of lower types would make us better acquainted with higher forms. 
— AihencBum. _ 

EXISTKNCB OF THB HASTODON IN CALIFOBMIA. BT PBOFESSOB 
B. SILLDCAK. 

DxmiNO several visits to the gold regions of Tuolumne County, 
California, in the summer of 1867, 1 obtained evidence leading 
to the conclusion that the Mastodon, and perhaps the elephant, 
existed prior to the great volcanic disturbances and outpouringa 
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x>f Isra which occurred throughout the Sierra Kerada Mountains 
pending, or at the close of thn epoch in which the deep-lying 
placers were produced. It is well known that this epoch of vol- 
canic activitj has heen regarded as marking the period of the 
Pliocene, dividing it from Sie Post-Pliocene and existing epoch 
by a well-marked horizon. Among the animals whose remains 
have been found in this ancient aimferous detritus of California, 
preceding the epoch of volcanic activity, are the rhinoceros, an 
animal allied to the hippopotamus, an extinct species of horse, 
.and a species allied to the camel, and resembling the Megalo- 
meryx of*Liedy. The remains of mastodon and elephant are 
found abundantly in the superficial detritus of the gold regioD, 
over an extended area, but until now they have never been cer- 
tainly identified as occurring under the basalt which covers the 
ancient gold drift, and forms the highly characteristic ranges 
known as " Table Mountains." 

Near Jamestown, a village in Tuolumne County, extensive 
explorations have been made during the past fourteen years in 
the deep-lying gold detritus, by tunnels driven in beneath the 
basaltic capping, at a level low enough to open the bed of the 
ancient rivers, m the channels of which rests the gold-bearing 
gravel. These tunnels are from a few hundred feet in length to 
3,000 ft. or more (" New York Tunnel" 3,600 ft,), and they are 
from 200 ft. to 300 ft. below the nearly level surface of the basalt. 
They are driven as nearly as possible at right angles to the sup- 
posed course of the ancient stream, and in order to drain off the 
water by gravity, the grade commences often 150 ft. or more 
beneath the lip of the "rim rock" or margin of the old valley, 
aiming to come out in, or just beneath, the ancient channel or 
river bed. Underneath the basalt is a mass of stratified, almost 
horizontal, generally thin-bedded, detrital matter, alternating 
with clay and argillaceous zones, the thinly laminated beds con- 
taining often vegetable stems and impressions of leaves, indi- 
cating deposition in quiet water, while other portions are made 
up of coarse gravelly masses, compacted often into firm coherent 
" cement," as the miners call it From the ancient river bed to 
the top of the basaltic capping of Table Mountain is certainly 
not less than 300 ft., probably somewhat more. 

It is beneath this mass of matter, partly aqueous and partly 
volcanic in its origin, that the remains of the mastodon herein men- 
tinned have been found. My attention was first called to them 
by discovering the portion of an 08 Ulium in the collection of 
A. B. Preston, Esq., local judge of Jamestown, which he assured 
me had been found in driving the so-called Humbug Tunnel 
under Table Mountain, at a point 1,500 ft. in &om its mouth. 
Associated with it was the point of a tusk, which I also secured* 
Soth these specimens are now in the collection of the Peabody 
Museum at Yale. Although I obtained the plainest possible 
testimony of eye-witnesses to the fact that tAese bones were 
taken from beneath tjie basalt, I should not venture to mention 
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the fact in support of the opinion that the mastodon existed 
in the Pliocene period, without futher and more satisfactory 
evidence. 

This I was fortunate enough to obtain from Mr. D. T. Hughes, 
now engaged in exploring a tunnel upon the south-west side of 
the same mountain, which was formerly known as the Maina 
!Boj*s Tunnel, but now called after Mr. Hughes. Mr. Hughes 
informed me, that at a point about 1,600 ft. in the tunnel named, 
bones existed, believed by him to be those of mastodon or elo- 
phant^ and which had been uncovered some time since, but were 
at the time of my visit inaccessible, owing to the falling in of 
that portion of the work. I immediately visited the place, and 
made all the examination possible at the time, but could not 
then nor on a later occasion gain access to the bones. At my 
request, explorations were resumed in the direction likely to 
uncover them, and I made arrangements to return to the locality 
whenever the miners should again reach these interesting remains, 
but up to the date of my leaving California (January, 1868) I 
was advised that this point had not yet been reached, and all I 
could do was to uige Mr. Hughes to use all diligence in the 
search, and communicate to me by letter a full notice of the 
facts as they should develop themselves. On March 24, 1 had 
the pleasure of receiving from him the following letter, dated 
Jeffersonville, February 22, 1 868 :— 

" In compliance with your desire that I should write to yon 
whenever I should reach the bones, I have now to state that I 
have reached them at last, and I regret very much that you were 
not here to examine them as they lay. The bones were very- 
much decayed ; indeed, so much so, that I found it impossible to 
obtain any of them whole, with the exception of four grinders, 
which I have in a very good state of preservation. The remains 
of this large animal were found 1,650 ft. in under the Table 
Mountain, and 4J ft. above the ledge or bottom slate, embedded 
in a stratum of sand, overlaying a deposit of gold-bearing gravel, 
and scattered over a space 20 ft. long by 10 ft. or 12 ft. wide. 
A large portion of these bones were so soft that I could penetrate 
right into them with my fingers, while other pieces were a little 
harder, and looked very interesting. Some of the cavities were 
lined with yellow iron pyrites, and so bright, that when first 
exposed to the light of the candles, they glitter like diamonds. 
I have numerous fragments of diflerent bones which bear hand- 
ling very well when thoroughly dried. The two tusks lay 
together, embedded in the same stratum of sand, and very mudi 
decayed also. I endeavoured to remove them entire, or in 
medium sized pieces, so that I could put them together again, but 
I was unsuccessful, and found that nothing would hold them 
together. Both of the tusks were slightly curved, and large 
pieces of the points had been broken off, apparently. Each, tusk 
measured, as I found them, 7 ft. 1 in. in length, and if whole 
would probably have measured 10 ft. They were not exactly 
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toimd, measuring 3 ft. from the end that enters the socket, 6 in. 
in one diameter and 5^ in. in the other. 

" The grinders, as before mentioned, are in a very good state 
of preservation. The two posterior grinders each measure 6 in. 
in length and 3^ in. wide, and the two exterior measure each 
4^ in. in length and 2} in. wide. The enamel ontiie posterior ones 
is Tery perfect, but the exterior grinders are very much worn, 
apparently. I found it impossible, because of their softness, to 
get the dimensions of any of the other bones, which I regretted 
retry much." 

With this paper was sent a rough sketch of some of the teeth, 
With portions of the jaw ; the two grinders in the same position 
as when dug out. 

» # # # # ^ 

From Mr. Hughes's description and the accompanying draw- 
ings there is no room to doubt that the bones discovered are 
those of the mastodon, and it appears probable that nearly the 
entiM skeleton of a full-sized animal was entombed in the sands 
resting immediately upon the ancient auriferous gravel beneath 
the Table Mountains, and of course anterior in age to the period 
of volcanic activity and overflows of lava, which hare hitherto 
been considered as marking the close of the Pliocene era, a 
catastrophe which appears to have exterminated the other 
members of the Pliocene fauna. If the mastodon survived the 
catastrophe which exterminated the hippopotamus, rhinoceros, 
tapir, &c., and continued through the Post-Pliocene to the 
appearance of man, it yet remains to be proved that man was 
his companion prior to the dawn of the existing epoch. — American 
Jtmmal of Arts and Sciences, . . 



SBMT's CAVEBir. 

Mb. Penoellt has read to the British Association the fifth Re- 
port of the Committee on the exploration of Kent's Cavern.* He 
said that beneath the floor of the vestibule was a layer of black 
soil, 6 in. to 9 in. deep, which had yielded 366 flint implements, 
bones and teeth of recent and extinct animals, charcoal, flint 
cones, &c. It had been objected that people could never have 
lived in the caverns, because smoke would have suffocated them. 
An experiment which had been tried, in burning six faggots of 
wood, showed the fallacy of the objection. In the exploration of 
the cavern, a daily journal had been kept, and eveiy circum- 
stance was noted down. 3,948 boxes of fossil bones had been 
found, and these Professor Boyd Bawkins undertook to examine 
for the purpose of determining the species to which they belonged. 
Among other objects, a bone needle had been found in the black 
band beneath the stalagmitic floor. The eye was capable of 

* For Abstracts of the previous Beports, see Tear-Book of Fact* for the 
respective years. 
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ctrrying a thread the thicknfjw of thin twine. A bone harpoott 
or fish-spear, forked on one side only, had been met with. Other 
undoubted evidences of early human art had been found. During 
the years 1868-9, Xr. Ereritt, who is engaged by the Kajah of 
Sarawak to explore the care of Borneo, visited Kent's Hole for 
the purpose of familiarising himself with the mode of operation. 
Mr. Pengelly then detailed the various layers underlying the 
stalagmitic floor, in which he was aided by a series of large 
diagrams. The cave earth, on floor underneath the stalagmite, 
was full of flint implements, teeth of the mammoth, bear, hyenat 
&c., and gnawed and split bones. Inscriptions dated 1688 had 
been found on the stalagmitic walls of that part of the cavam 
known as the crypt. The deduction drawn by Mr. Fengelly was 
that this period of time, although the dripping of the water waa 
verjr copious, had been insufficient to coat over and obliterate the 
writing. This gives some idea of the immense age of the stalag- 
mite floor, and of the time occupied in its formation. Beneath the 
earth was a breccia, and up to last year not the slightest traces 
of man had been found. This year, however, a flint flake was 
met with, thus carrying the antiquity of man further back. A 
monthly report had been sent up to Sir Charles Lyell. In some 
places, the stalagmitic floor was as much as 12 ft. thick. Ajb- 
sociated with the flakes were the remains of the cave lion, the 
cave bear, the mammoth, &c. In &ct, this was the most im- 
portant anthropological relic which the cavern had yielded. Mr. 
John Evans, F.B.S., had seen the flint flake, and had declared it 
to be of undoubtedly human workmanship. 

Professor Boyd Dawkins read a few notes on the mammalian 
remains mentioned by Mr. Pengelly. He showed that the various 
strata of the floor of the cavern contained remains of animals of 
different epochs, from the post-glacial upwards. During the time 
the black or upper band was being formed, a race of cannibals in- 
habited the cavern. The older deposits contained remains of tho 
glutton, a species of hare larger than the existing type, the 
beaver, &c. Mr. Dawkins concluded by remarking on the vast 
antiquity of the human race as indicated by the facts mentioned 
in the Eeport. — AiheruBum, 



OBSmiAK FBOM JAVA, WITH A ICICBOSCOPIGikl. BXAMINATIdH. 

MiCBOscoTisTS have lately urged the necessity and impor- 
tance of examining rock sections with the Microscope. Little, 
however, appears to have been done in the accurate identification 
of the constituent minerals of the rock mass. Mr. "W. C. Boberts 
has given to the British Association a statement of the result of 
the examination of a substance that, from the indefinite character 
of its composition, partakes of the nature of a rock rather than 
that of a mineral. It consists of a specimen of Obsidian firom 
Java, originally in the cabinet of Bernard Woodward, Esq., but 
the label does not give the exact locality. It appears to differ 
nuch from that, also from Java, now in the British Museiuo. 
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The specific gravitj of the specimen now produced is 2*35 ; in 
thin sections it is perfectly transparent. The lecturer gare a 
complete analysis of its composition, which he said may be easily 
cut into thin sections, and by the aid of a lower power, say 200 
diameters, at least three distinct minerals fbeautifuUy ciystal- 
lised) may be distinguished, diagrams of wnich were produced 
with the specimen. These, with the optical properties, were ad- 
mirably described, some doubt being expressed as to the nature 
of the second mineral ; but the third was undoubtedly composed 
of magnetic iron. — Atkenaum. 



DISCOTEBT OF FOSSH. FLAMTS IN THB CAXBBIAK BOCKS MBAB 
ST. DATID'S. 

Bb. Hicks, in a communication to the British Association, has 
stated that the strata in which these Fossil Plants had been found 
were the Upper Longmynds. Their ripple-marked character 
showed they had been deposited in shallow water. In 1868, 
Professor Torrell reported his having found land plants in the 
Cambrian strata, and this encouraged Dr. Hicks to seek for 
them. He had been successful. 

Professor Harkness said that there was a difference in the 
nature of the supposed plant remains. He mentioned the various 
theories afloat as to the nature of these plants, and said they 
might be fucoidal. Some of Dr. Hicks*s specimens were, he 
thought, the tracks of marine worms. Dr. Hicks had sent 
fossils which were found 1,500 ft. below the horizons where they 
have hitherto been met with in the British Islands. They were, 
therefore, the earliest types of life which had hitherto been found 
in this country. 

Professor Hiillips thought that many of the so-called fossil 
plants in strata of this age might be referred to annelides. He 
thought the finding of the trilobites and other remains 1,500 fb. 
below the stage they had been found in before ought to teach 
geologists a valuable lesson. The learned Professor went into 
an elaborate review of the order of life, succession, and of the 
natural history classification of the earl^ geological epochs. Qa 
thought it was the duty of the Association to encourage and 
support such able workers as Dr. Hicks. 

rrofessor Etheridge said that the plants exhibited were quite 
of a different character to those shown by Professor Torrell last 
year. He thought they were nothing beyond furrows or tracks of 
annelides and Crustacea. The number of generic species of tri- 
lobites, &c., showed that life was enjoyed in great abundance 
during these early epochs. 



FOSSIL PLANTS FBOX OBBRNLAin). 

It is worth mentioning that some of the Fossil Plants recently 
brought from Greenland are identical with a few of those dis- 
covered at Bovey Tracey, Devonshire, by Mr. Pengelly, a 
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description of which was published in a recent Yolume of the 
Philosophical Transactions. Indeed, there seems reason to believe 
that the G-reenland deposit is of the same period as other deposits 
in different parte of Europe, namely, the Miocene. A year or 
two ago one of the assistants on the Greological Survey of Ire* 
Ismd discoyered fossil plant beds in the railway cutting through 
basalt, in the county Antrim, containing specimens of conifers^ 
of cypress, of beech and oak, with sedges and grasses, and among 
the vegetable remains a few elytra of beetles. All these have 
been referred by geologists to the same period. On com- 
munication of these particulars to the Geological Society last 
Januaiy, it was remarked that some of the plant-beds in Green- 
land are also interstratified with basalt ; and Mr. David Forbes, 
who is an authority on such points, observed that the existence 
of leaf-beds in such a position might be regarded as affording 
grounds for belief in the non-igneous origin of basalt. On the 
other hand, he had made experiments on the non-conducting 
power of clay, and had found that even half-an-inch of clay was 
sufficient to protect vegetable' forms from destruction by the heat 
of a mass of slag allowed to flow over them. This would, pep- 
haps, account for the preservation of forms of trees under the 
lava of Vesuvius. We may expect to hear more of this interest- 
ing subject, seeing that the German and Swedish polar expe- 
ditions brought home large collections of fossil plants, which 
have yet to be described. — Aihenaum, 



COAL MEAB LONDON. 

As far back as 1855 Mr. Godwin- Austen propoimded the idea 
that the axis of the Ardennes in Belgium was the same as that 
of our Mendip Hills in Somerset, and that these two outcropping 
parts of a long line of elevation of old rocks were connected by 
an underground ridge of the same, hidden by the mass of over- 
lying and unconformable secondary rocks. He suggested that 
" the depression of the Thames valley represents and is physically 
a continuation of that which, extending from Valenciennes by 
Douay, Bethune, Therouanne, and thence to Calais, includes the 
great coal trough of those countries." According to his view of 
past geological changes, it was argued by Mr. Godwin- Austen 
that we have strong a priori reasons for supposing that the 
course of a band of coal measures coincides with and may some 
day be reached along the line of the valley of the Thames, while 
some of the deeper-seated coal, as well as certain overlying and 
limited basins, may occur along, and beneath some of the longi- 
tudinal folds of the Wealden denudation.** The progress of 
geological knowledge since that period has by no means thrown 
discredit on these views. After Mr. Godwin -Austen had startled 
the scientific world with his propositions, the boring was made 
xt Harwich, and Mr. Prestwich, who had previously been con- 
dent that the lower green sand was continuous under London, 

ndidly acknowledged that he was at length constrained to 
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" adopt in great part " Mr. Godwin-Austen's hypothesis. "We find 
Mr. Prestwich acknowledging the probability " that there is 
nnder the central part, at all events, of the London tertiary area 
a tract or ridge of the older rocks immediately underlying the 
chalk and ganlt, on different portions of which the three wells of 
Calais, London, and Harwich have touched; the one on the 
carboniferous series, the other on the new red sandstone, and the 
last on some slate rock." The idea of a connection between the 
Mendip Hills and the coal-fields of Belgium was sJso entertained 
by the late Sir H. T. De la Beche, in one of whose essays may 
be found the germ of Mr. Godwin-Austen's theory. As might 
be expected, the latter gentleman has appeared as a witness 
before the Royal Commission on the supply of coal. A very 
singular fact connected with this question transpired during the 
construction of the London, Chatham, and Dover Railway. While 
a tunnel was being excavated a few miles distant from Bover the 
workmen came upon a great mass of some black substance, which 
crossed the line of the tunnel in the very midst of the chalk. 
The engineers were obliged to cover up the exposed strata 
speedily, and the extraordinary discovery could not be made the 
subject of deliberate investigation ; but a specimen of the sub- 
stance was preserved, and is deposited, we believe, in the British 
Museum. — Engineer, 

SO-CAXLBD ''PETBIFIED HUMAN ETES" FBOIC FBBU. 

Db. Spbnceb Cobbold, for the author (the Rev. Dr. A. Hume), 
has read to the British A^ssociation a paper on the discovery of 
what had been supposed to be Petrified Human Eyes, at Anca, 
in Peru. The region is exceedingly arid, and animal remains 
are not decayed, but dried, when put into the earth ; and the 
communication stated that the corpses of Indians who had been 
buried before the Spaniards had landed were frequently to be 
found. In one part of Arica, near to where large numbers of 
people were known to be buried, a large number of eyes had 
been found. Some of these had J)een found near the corpses, and 
some, it was said, in the eye-holes of the skulls. A belief had 
prevailed that they were human ey€S petrified ; but od a col- 
lection of them being sent to Professor Owen, he pronounced 
them to be eyes of cuttle-fishes. Several were exhibited by Dr. 
Cobbold, and examined with much interest. 



SOUTH JLFBJCAJX DIAMONDS. 

The magnificent Diamond, " the Star of Africa," variously 
Talued at from 30,000^. to 40,000^., has been exhibited at Cape 
Town, where its purity and brilliancy have been acknowledged 
as unquestionable. It is about the size of an ordinary walnut, 
with an unspoiled surface, though irregular outline ; but no flaw 
to detract from the value. At Cape Town, in one day, nearly 
26^. was realised by the exhibition of this Diamond. 
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The following is an extract from a letter addressed 1^ t]^ 
Austrian Consul at Fort Elizabeth to Professor Hochstetter, of 
Vienna :— " The Diamonds which have been discovered here are 
of extraordinary size and beauty; the territory in which they 
are found is upwards of 1,000 miles in extent Erery post bringp 
news of the discovery of diiamonds in various places, but they ar« 
most abundant at Likatlong, near the fiK>ntier of the Orange 
Biver Free State. Hitherto they hare been found only on th« 
surface; they vary in weight fiK>m half a carat to 150 carats* 
One found on my property was of the first water, in shape lik« 
an octahedron, and weighed 30^ carats; another of 46 carats 
was sold in London for 4,600/. The stone weighing 160 carats 
was broken, and a piece of 23^ carats is now in my possession. 
Herr Manch, who has gone up the Yaal River, is said to have 
discovered a diamond mine, whicli also contains granates, topazes, 
and other precious stones." 

At Fort Elizabeth, on Sept. 30, fifteen Diamonds were offered 
for sale on the Fort Elizabeth produce market. Only four were, 
however, disposed of — ^viz., two diamonds of 1 1-16 carat, and 
two ditto i carat, for 6/. 168. ; 300/. was offered for six of the 
following weights : — 13, 7 J, 3 J, 2 7-16, and i carats, but re- 
fused ; 76/. was offered for four diamonds of 7}, 3}, 2}, and 2^ 
carats, but refused ; 30/. was offered for the. remaining stone (3^ 
3 7-16 carats, which was held back. On October 4th Messrs. A, 
Mosenthal and Co. offered for sale seven diamonds, varying in 
weight from If to 6^ carats — comprising in the aggregate IS 
6-16 carats. They were put up in one lot, and were declared, 
not sold at 201/. They were all beautiful gema, of excellent 
quality and good shape. 

In a paper read to the British Association on " Diamonds re- 
ceived from the Cape of Grood Hope during the last Year," Prof. 
Tennant stated that a fine Cape diamond had been sold at Paris 
for 2,000/. Having noted the discovery of other diamonds, he 
said there was no country in the world that possessed a wider 
range of mineral wealth than Great Britain. With this fact the 
ignorance tl^t existed of mineralogy was astonishing. 



▲USTBALIAN DIilM02n>8. 

Whbn the August mail left Australia there was some excite- 
ment as to the supposed discovery of a Monster Diamond in the 
New England district. New South Wales, by a Mr. Townsend. 
The weight of the stone was given as over 7 oz. It had been 
safely deposited in the Sydney Mint The excitement about the 
discovery was prolonged for some days in consequence of certain 
difficulties which prevented the stone from being examined and 
tested after its arrival at the Mint. When these difficulties were 
removed, however, and the stone handed over to the Eev. W. B. 
Clarke, the eminent geologist, for examination, it turned out to 
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be merely a piece of rock crystal. The " monster diamond ** was 
much talked of from the time its discorery was made known at 
Tamworth, New England district, until all donbts respecting its 
qnality were set at rest. Several persons conceived the idea of 
forming a company for buying the stone while as yet it was 
lying unexamined at the Mint, being detained on account of a 
claim made by the Australian Steam Navigation Company for 
freiffht at the rate of one-eighth per cent, for carrying it, in the 
gold escort box, from Newcastle to Sydney. It was bought fur 
600/. on behalf of ten persons. Seven of the ten proprietors 
agreed to divide their tenth interest into scrip of ten each, and 
to sell five of each interest at 10/. each. There was a great run 
upon the shares, which soon went up to a premium. The 
formation of this companv and the delay in the examination of 
the stone naturally tended to increase the excitement very much. 
Two or three days after the purchase of tl^e stone the share- 
holders got delivery of it from the Mint by satisfying the claims 
of the company (6/.), and giving the Mint authorities an in- 
demnity against all risk. The next stage was the application of 
tests, which proved the diamond to be a piece of crystal. — 
Melbourne Argus^ Sept. 11. 

Aocording to the latest acoounta an extensive area of ground 
has been taken up for diamond mining on the Cudgegong River, 
New South Wales, the only locality in that colony where diamond 
mining has as yet been prosecuted on a large scale. The Aus- 
tralian Diamond Company have provided themselves with a 
steam-engine for working their gem machinery. Fresh dis- 
ooveries are continually reported, and Tarbet, Abercrombie gold- 
fields, and the Biver Pa^e are indicated as places whence precious 
stones have been received. Another diamond has been dis- 
covered recently at Sebastopol, Victoria ; its weight is stated at 
three carats. Diamonds have been found along the greater 
extent of the Reedy Creek, at Eldorado, Sebastopol, Woolshed, 
and higher up at Wooragee. A gem found in the Epsom district 
was recently forwarded to Mr. Crisp, of Melbourne, who pro- 
nounced it to be a diamond ; this is the first Bendigo diamond 
that has been heard o£ A Lyttleton (New Zealand) journal 
states that a miner has brought a number of coloured crystals 
into Christchurch, and on inspection one stone, about half the 
size of a pea, was found to be a diamond, but it was so roush 
and jagged that its intrinsic value when worked up would be 
very trifling. As the finder declared that he knew where any 
quantity of this sand was to be found, it is lliought that some- 
thing better may be brought to light. 

The following article upon the foregoing subject, from the 
l^mtSy October 6, 1869, will be read with interest: The dis- 
covery of a diamond weighing three-quarters of a pound, and 
worth on a moderate estimate twenty millions of money, would 
be an event calculated to leave a mark even on this age of sen- 
sations. We only regret that we cannot quite announce it as a 
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fact. A SUme, however, assumed to be precioiiB, and defined in 
successire telegrams as a diamond, a topaz, and a nondescript^ 
has actnallj been found in the Australian gem-sand. " The things** 
as our Correspondent irreverently calls it, " is as bis as a large 
lemon, it weighs between seven and eight ounces in the scale^ 
and it might, as people say, be anything for all that could be 
told. To enable the reader to speculate on the possible marvel, 
and appreciate the phenomenon at its proper worth, we will just 
explain what it means, or would mean, if actually realised. 
Diamonds are measured by their weight in carats, a carat being 
four grains. The largest diamond of which we in this coimtry 
have any practical knowledge is the famous Koh-i-noor, which in 
its historical shape, as shown at the Exhibition of 1851, weighed 
^86 carats, or 744 grains. The new Australian diamond would 
weigh about 900 carats, or 3,600 grains— just about five times as 
much. Diamonds, however, increase enormously in theoretical 
value with increase of weight ; so that, whereas the Koh-i-noor 
was computed to be worth, according to the ascending scale of 
prices, some 2,000,000/., the Australian stone would be valued 
by a jeweller at far more than five times that sum. We need 
hardly add that such calculations are purely speculative. It is 
all very well to prove the value of a diamond by the rates of a 
conventional table, but, as no purchasers could be foimd with 
millions in their pockets, the estimate is entirely nominal. The 
real value of a thing is what it will bring, and no stone could 
be actually sold for a million. In point of fact, this limitation 
of market values was very soon reached in the late buoyancy of 
the trade. Up to a certain point the value of diamonds rose 
greatly about twenty years ago, but when this point had been 
passed the prices remained stationary. The enhancement 
occurred solely in stones that, as the phrase goes, were * every- 
body's money.* A diamond worth 500^. or even 1,000/. would 
fetdi twenty or thirty per cent, in addition, but the famous 
Burgundy diamond, for instance, brought only 20,000/. — a very 
moderate price. 

** It will certainly be interesting to learn by &nd by what this 
'reputed' diamond turns out to be, but, as regards the meie 
possibilities of the case, we may remark that there is already a 
' reputed ' diamond in the world weighing actually twice as much 
as ihe Australian gem. This wonderful stone is, or was, in the 
Portuguese treasury, among the crown jewels of the kingdom^ 
and it is known to weigh 1,880 carats. Unfortunately, that is 
about the amount of knowledge we possess in the case, for the 
Government would never allow it to be examined, and it may 
only be a white sapphire or something less. As soon as we come 
to ascertained facts the magnitude of the Australian discovery 
becomes manifest. It is certain there once was, and probably 
that there still is, a G-olconda diamond weighing 280 carats. 
This stone was carried away from the treasures of the Great 
Mogul by Nadir Shah after the sack of Delhi in 1739, and in 
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t-he hoards of the Persian sovereigns it is believed still to be con- 
cealed. In the Exhibition of 1862 a diamond was shown which 
had weighed in the rough 254 carats, but this was a Brazilian 
stone of imperfect colour. A larger stone than either, known as 
the Mattam diamond, has but an apocryphal history, though 
there is probably truth at the bottom of it. Mattam is a 
principality in the isle of Borneo, and in the treasury of the 
Hajah this diamond is said to be preserved. An offer was ooce 
Diade by the Dutch Q-ovemment of 50,000/. and a couple of gun- 
boats for the gem, but refusedj and as a superstition connects the 
fortunes of the Rajah family with the safety of the stone, and 
strangers are not permitted even to see it, the facts of the case 
nre as yet unauthenticated. Enough, however, has been &aid to 
show what a marvel a real diamond of 900 carats' weight would 
actually be. 

"Instinctively the colonists appear to have appreciated the 
wonder. First, atelegram from the mines announced the discovery, 
with the news that an armed escort was conveying the stone to 
Sydney to deposit it in the treasury ; the next despatch reported 
that it had been placed in the Mint, and, further, that a banking 
company had advanced the very modest sum of 700/. on it at a 
venture. The remarkable thing, however, is that there should 
be any doubt about the real nature or quality of the gem. A 
well-known geologist, it is said, had been set to work upon it, 
but had not yet pronounced sentence. The fact is, that any 
pawnbroker's assistant could settle such a question in five minutes. 
To the eyfe of an expert the mere *play* or 'fire' of a stone will 
disclose its quality, but, as the Australian gem is uncut, that 
evidence is not available. Two characteristics, however, of a 
diamond admit of easy and infallible test — its hardness and its 
specific gravity. Nothing but a diamond will scratch a diamond, 
whereas if the stone is only a white or yeUow sapphire it may be 
scratched by a splinter of ruby. In this . case, it would be a 
crystal of clay instead of a crystnl of charcoal, and would still be 
very valuable; but if, as is probable, it is simple quartz, the 
miracle will disappear. Sufficient evidence, however, would re- 
main to show that the Australian diamond mines may be rich in 
unknown treasures. Our correspondent himself had a stone in 
his hand, fresh from the diggings, which was a perfect specimen 
of diamond without speck or flaw, of five carats in weight. The 
value of such a stone in the London market would be 300/., 
whereas it was sold on the spot for 112/. We are told, too, that 
diamonds — ^genuine diamonds — are on sale by women and children 
at every cottage, and there can hardly be a mistake, we should 
think, about the nature of the stones. At any rate, as some «f 
the gems have now found their way to this country, the question 
of quality can soon be set at rest. 

"It has been said that the art of manufacturing diamonds, like 
that of creating gold, might be no impossible invention, but that 
it would certainly be useless when accomplished. Exactly so it 
P 
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may be presumed that diamonds will lose their valae if they 
once come to be found by the bushel. All, however, d^>end8 on 
size and quality. Very small diamonds are already imported 
from Brazil in such quantities that at least two tons have found 
their way into the trade from the American mines. As far an 
the Australian discoveries are to be classed with these imports 
their efifect will be trifling. If the number of laiger or finer 
stones should prove to be limited, the increase of supply may 
perhaps stimulate the demand, and be attended with only a 
partial reduction of value. In point of fact, .diamonds might 
easily fall some twenty or thirty per cent, in value and still be 
worth as much as they were thirty years since. It is clear, how- 
ever, that the Australian colonists are carried away by the novelty 
of the discovery and the excitement of the idea. They are all 
dreaming of precious stones. At every table and in every rail- 
way carriage *the talk is of diamonds and rubies, opals and 
emeralds, pearls and topazes,' and persons of all ranks are rush- 
ing to the mines. There is no reason why these mines should 
not, like the gold mines, have * nuggets' of their own in the 
form of prodigious gems ; but before we believe in a diamond as 
big as a man's fist we should certainly like to see it." 

SIB WALTER BALEIOH's XL DORADO. 

Dr. Lb Nbvb Foster has communicated to the British Asso- 
ciation a paper on the Existence of Sir Walter Bsdeigh's El 
Dorado. The author advanced his own experience as acquired 
in a recent journey to the Caratal gold-mines of the Orinoco, as 
confirming the veracity of Sir Walter Haleigh, so coarsely im- 
pugned by the historian Hume, who says, " On his return Kaleigh 
published an account of the country full of the grossest and most 
palpable lies that were ever attempted to be imposed on the 
credulity of mankind." Schomburgk, in defending Saleigh's 
statements, had, in his time, no positive evidence of the existence 
of gold in Venezuelan Guiana. The gold-mines which the author 
visited last year were discovered in 1849 by Dr. Louis Plassard, 
in the bed of the Yuruari, near the old Spanish Mission of 
Tupuquen. The Yuruari falls into the Yuruan, a tributary of 
the Cuyuni, which enters British Ghiiana, and eventually pours 
its waters into the Essequibo. In 1857 people began to flock to 
the place, and washed for gold in the river-bed, establishing the 
settlement of Caratal. The author had given the geological 
details of these mines in a paper recently read before the 
Geological Society. He maintained that the present Caratal 
gold-field was the one of which Ealeigh heard such wonderful 
accounts. The "white spar" in Raleigh's detailed description 
was undoubtedly quartz ; for spar is the name still used for 
quartz in Devon and Cornwall, and the autlior had himself seen 
outcrops of lode in Caratal where gold was visible in blocks of 
quartz rising up from the surface. There could be no mistake. 
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also, in identifying the locality, — " the Oaroli," mentioned by 
Kaleigh as the Garoni ; for he mentions the falls, which are 
close to the point where the Caroni joins the Orinoco. The 
other details of locality and distance in Ealeigh's account were 
shown by the author to agree closely with the facts that hare 
now come to light. — Athen<Bum, 



STBUCTUEB OP PRBCIOT7S STOKES. 

Yjssly few persons who admire or who deal in Precious Stones 
are acquainted with the intimate structure of these valuable 
minerals; and most persons will be astonished to learn that 
these bodies, apparently so solid and homogeneous, are often 
full of minute cavities, which, in general, enclose a liquid. The 
examination of this structure and of the included fluid must 
necessarily teach us much relating to the origin and formation 
of the minerals, and is, therefore, of great interest to us. For- 
tunately, the subject has been taken up by Mr. Sorby, who was 
fortunat;e in having the interesting collection of Mr. Butler placed 
in his hands for examination, and it is from a paper produced by 
these two gentlemen conjointly that we gather the following 
particulars. Sapphires, it would seem, in general contain fluid 
cavities. Sir David Brewster met with one no less than the 
third of an inch long, but our authors have seen none more than 
one-tenth of an inch in diameter. These are usually half filled 
with a mobile and highly expansible liquid, which, as will be 
seen further on, is considered to be liquid curbonic acid. Sap- 
phires, as our readers well know, are composed of pure alumina, 
coloured, it is generally admitted, by a metallic oxide; but, 
according to Kiihlmann, if we remember rightly, by some organic 
matter. Now, if it be clearly established that the enclosed 
liquid is carbonic acid, some light is thrown upon the chemical 
reactions and physical conditions by which the stone is formed. 
The ruby is also coloured alumina. Cavities, we are told, are 
far less numerous in ^ese than in sapphires, and, moreover, they 
appear to contain only water or a saline solution. Occasionally, 
a liquid with similar characters to that observed in sapphires is 
seen, but not often ; and we are thus led to suppose that the 
stone may be produced by different reactions and under different 
physical conditions. 

The cavities in spinel, another form of alumina, are partly- 
filled with a solid or very viscous liquid, and a colourless liquid 
of singular properties. It seems, says our author, .to contract on 
the application of heat, and, in passing into vapour, must expand 
about 600 times less than when water passes into steam. No 
conjecture is offered as to what this liquid may be. Emeralds 
are often full of cavities which contain a liquid which does not 
expand when heated, and is apparently a strong aqueous saline 
solution. The emerald is a double silicate of alumina and 
glucina, and the liquid may be the mother liquor from which the 
p2 
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emerald has crystallised. Our conjecture is supported by the 
fact that the cavities also contain crystals, which dissolve on the 
application of heat, and recrystallise on cooling. 

The diamond is, of course, the most interesting of all onr 
precious stones, the origin and mode of formation of which, has 
always been a great puz2sle to chemists and mineralogists. Its 
structure has idready been studied by Goppert, who discovered 
what he conceived to be organic remains, and hence infers that 
the diamond is the result of vegetable decomposition under 
peculiar conditions. Sir David Brewster first noticed fluid 
cavities in the diamond, and explained the optical peculiarities 
of some diamonds by their presence. Messrs. Sorby and Butler, 
however, show, that besides fiaid cavities, diamonds sometimes 
enclose minute crystals of a different mineral, to which circum- 
stance these owe their peculiar optical properties. In the 
diamond also, the enclosed liquid appears to be carbonic acid, as 
shown by its extraordinary expansibility. Only one other known 
liquid has anything like an equal rate of expansion, and that is 
nitrous oxide. The occurrence of this body in minerals is, it is 
said, highly improbable, and it seems, on the whole, that we may 
be justified in including liquid carbonic acid among natural 
liquid mineral substances. 

The facts quoted show that ruby, sapphire, spinel, and emerald 
were formed at a moderately high temperature, at so great a 
pressure, that water could be present in the liquid state. The 
structure of the diamond does not afford positive evidence of a 
high temperature, while the absence of cavities containing water 
or saline solution does not prove that water was entirely absent. 
At the same time, the presence of what appears to be liquid 
carbonic acid seems to show that only a very little water could 
be present either as a liquid or as steam. — Mechanics* Mcufcusine, 



AUSTRALASIAN GOLD. 

A COMPANY has been formed under the title of the Wairarapa 
Pioneer Prospecting Company, for the purpose of prospecting 
quartz reefs known to exist in the neighbourhood of the Waira- 
rapa, New Zealand. A gold prospecting party sent up the 
Wanganui river, under the command of Captain McDonnell, has 
reported the discovery of gold, and some specimens have since 
been brought into Wanganui. Gold is believed to exist in 
paying quantities at Terawiti, New Zealand ; seven ounces of 
beautiful nuggety gold were obtained by Mr. Wright, of Ohiro, 
as the result of 16 days' work. At the last dates the Taranaki 
(New Zealand) Prospecting Company (Limited) was in course of 
formation ; the capital is 500^., in 100 shares of 6^. each. 
Attention is being directed to rich quartz reefs known to exist at 
Moonlight, New Zealand. Several rich nuggets have been ob- 
tained from Moonlight Creek ; one of them, slightly impregnated 
with quartz, weighed 37 ounces. The gold was of a splendid 
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colour, and much like that met with in the Kingower and Mount 
Lorong districts, Victoria. It was found bj a digger named 
M'Closkie. The Moonlight Creek diggings, it should be added, 
are in the province of Nelson. Prospecting has been proceeding 
of late upon Stewart's Island, New Zealand, but at present the 
results obtained can scarcely be said to be very satisfactory or 
conclusive. The yield of gold in Victoria for the first half of 
this year is estimated to be about 100,000 oz." short of the 
quantity obtained in the corresponding six months of 1868. In 
May and June, however, the yield was again increasing. The 
Ballarat alluvial mines still occupy the foremost place; as 
regards the quartz workings, those nearest Melbourne have pre- 
sented the largest average yields. Tlie total number of miners 
employed on the gold-fields of Victoria at the close of June was 
estimated at 9,890. A **rush" of considerable promise occurred 
in September in the parish of Kirkella, Victoria, in consequence 
of the discovery of two rich reefs — one called the Germania 
Keef, situated about one mile north-westward from the Bonnie 
Dundee Company's leased ground ; and the other called the West 
Germania Eeef, situated about half a mile further to the north- 
west than the first. The largest nugget ever yet found in 
Australia was disinterred in February, near Moliagul, in 
Victoria. It contained not less than 2,268 oz. of pure gold 
when cleaned ; it was found within two inches of the surface by 
two Cornish miners, and it was named the " Welcome Stranger." 
Its value is computed at 9,534^. The next largest nugget on 
record was the ** Welcome," exhumed from a depth of 180 ft. in 
June, 1858, and valued at 8,376/. The Spring Creek rush in 
Victoria — the latest feature in connection with Victorian gold 
mining — is considered to have proved a success ; a population of 
upwards of 10,000 had accumulated in the locality at the last 
dates. The total amount of gold exported from Victoria to 
March 20, 1869, was 261,640 oz., of which 29,641 oz. were 
transhipped from New Zealand. During the corresponding 
period of 1868 the entire quantity exported was 387)011 oz., of 
which 31,332 oz. were transhipped from New Zealand. The 
principal gold-field in Queensland — Gympie — which in conse- 
quence of recent drought had been falling into rather a languish- 
ing state, had revived at the last dates, and some rich yields were 
reported- The Eockhampton district, although it does not yield 
gold in such a large p»roportion to a ton of quartz as Gympie, is 
yet considered a promising one, and its population is increasing. 
It is again reported that gold had been found in Tasmania ; thus 
a payable quartz reef is stated to have been found at the base of 
the Tower Hill, ten miles from Fingal. The last fortnightly 
escort which had reached Dunedin, in the province of Otago, 
New Zealand, brought down 6,659 oz. of gold. 

Of the Thames gold-fields (New Zealand), it may be remarked 
that the Ballarat and Clunes Quartz Mining Company has 
been pushing on its operations. The requisite machinery 
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has been ordered from Messrs. Langland and Co., of Mel-i 
bourne, and is probably by this time in position. At thei 
last dates the excavations were almost completed, and the 
necessary roads made, so that crushing was expected to be 
commenced in the course of March. In the province of Wel- 
lington, New Zealand, several parties have recently gone to the 
mouth of the Karori stream to prospect for gold. The Gh>vem- 
ment of the province of Otago has offered a reward for further 
gold discoveries in that province. As regards the west coast of 
New 2jealand, it may be noted that a nugget weighing 92 oz. was 
lately obtained on the banks of the Buller, near Lyell, where 
many nuggets were secured in 1864 and 1865. In the neigh- 
bourhood of Brighton and Charleston, in the same district, there 
is a considerable quantity of machinery employed, and in other 
places capital has been sunk to some extent, and is stated to be 
now receiving a liberal return. 

The value of the Australasian gold imported into the United 
Kingdom in October was 613,487^., as compared with 791,207^ 
in 1868, and 904,74 U. in October, 1867 ; and in the ten months 
ending October 31, 1869, 6,556,436/., as compared with 
6,027,936/. in the corresponding period of 1868, and 4,768,711/. 
in the corresponding period of 1867. Quartz mining is exciting 
more and more attention in New South Wales, and reefs are 
being opened up in the colony in almost every direction — north, 
south, and west. Some rich reefs are reported to have been 
opened near the Old Majoi^s Creek gold-field. On the littlQ 
Kiver in the Braidwood district there has boon a rich find of gold 
in the Homeward Bound claim on the Mosquito Beef ; and it is 
now considered that the first plateau from the table land on the 
east coast of Australia from Bemgoria southward to the boundary 
of New South Wales is auriferous and more or " less intersected 
by gold-bearing quartz reef. The total quantity of gold exported 
from Victoria to October 11, 1869, was 1,271,200 oz., of which 
180,169 oz. were transhipped from New Ze^Uand. In the cor- 
responding period of 1868 the entire quantity exported was 
1,551,213 oz., and of this total 183,644 oz. were from New 
Zealand. Satisfactory intelligence has been received from the 
Barossa gold-field in South Australia. About 2,200 oz. of gold 
from various South Australian diggings has been exhibited in 
Adelaide in the first week of October. 

In the Times, Bee. 29 f 1869, we read: — "The mining news 
brought from Victoria by this mail tells of some large yields. 
Among the ranges round Daylesford a party of miners obtained 
nearly 9 lbs. of gold from a lump of quartz not weighing much 
more. The IngUwood Jowmal reports the finding of a nugget 
weighing 200 oz., and a quartz specimen weighing 100 oz., which 
yielded 56 oz. of gold. This specimen was a round, much water- 
worn piece of quartz, like a large pebble, and three times the 
men attempted to use it in walling back the loose dirt in the 
claim they had thrown behind them ; but every time it rolled 
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kP&Jj bringing with it the stones piled aboire it. The last time 
one of the men angrily threw it from him, with a curse upon its 
unhandy shape, but as it fell he caught the glisten of the metal, 
and on picking it up and washing away the mullock from it, the 
gold was seen thickly strewed all oyer it The tables published 
with the mining surveyors' and registrars' reports state the total 
qaantities of gold got from alluviums and quartz reefs throughout 
the auriferous districts of Victoria during the present year, up 
to Sept. 30, as follows: — ^From alluviums, 701,827 oz. ; from 
quartz, 448,043 oz. ; total, 1,149,870 oz. The total quantity ex- 
ported during the same period, according to returns furnished by 
the customs department, is stated as 1^011,856 oz. of gold, the 
produce of this colony, being a falling off as compared with the 
first nine months of 1868 of 262,204 oz., a result which may be 
attributed principally, if not entirely, to the long drought during . 
the first quarter of this year, and a lesser, but still in many 
places severely felt drought during the third quarter. Otherwise 
tlie depression experienced on some of the gold-fields, notably on 
Ballarat, appears to have been fully counterbalanced by the in- 
creasing importance of many of the others. The particulars 
given relative to quartz, quartz tailings, cement and mullock 
crushed, and pyrites and blanketings operated on during the last 
quarter show about the usual averages — ^viz., quartz, 10 dwt. 
2'40 gr. of gold to the ton ; quartz tailings, cement, &c., 3 dwt. 
14*61 gr. to the ton ; and pyrites and blanketings, 3 oz. 3 dwt. 
12*27 gr. to the ton. The latter is an item which appears to 
increase every quarter, the quantity operated on, according to 
this letum, being 412 tons, against 168 tons for the previous 
three months. The number of miners employed on the gold-fields 
of the colony of Victoria on Sept. 30 was 68,684, described 
as follows: — Alluvial Miners — Europeans, 34,996; Chinese, 
16,307. Quartz Miners — Europeans, 17,295; Chinese, 86. 
Compared with the returns for June 30 last there is a decrease 
in the total number, amounting to 1,206— a result more apparent 
than real, since it is accounted for by the dispersion of the popu- 
lation at Spring Creek, in the mining division of Waranga South. 
The Brisbane Courier states that it is considered certain that the 
neighbourhood of the Gulf of Carpentaria will prove rich in gold." 



NOVA SCOTIA GOLD-FIELDS. 

A CoREESPONDBNT writes to the Mining Journal: — "Your 
occasional comments upon Nova Scotia are beginning to direct the 
attention of European investors towards this long-neglected 
region, and inquiries have been made whether Gold Mining is 
really profitable here. It is only during the past three or four 
years that the business has been practised with any method, a 
majority of those who became interested preferring to extract 
gold from credulons buyers of land or shares to the more tedious 
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process of extracting the native metal firom its encasing roek ; 
but the following items will perhaps supply the informstioo 
desired : — 

" The Ophir Mine, at Benfrew, in three years, ending Ji)Ly, 
1869, cleared 30,000/. profit, paying for its own purchase 12,000/. 
It produced 14,500 oz. within the above period. 

" The Wellington Mine, at Sherbrooke, in thirty months, ending 
last August, produced 27,000/. worth of gold, at a cost, including 
the mine, of only 22,000/. 

" The Palmerston Mine, also at Sherbrooke, yielded within the 
same period 20,000/., and paid its own cost and a dividend of 26 
per cent, within the first year. 

" The Provincial Mine, at Wine Harbour, gave 30,000/. from 
300 ft. of lead, worked only to a moderate depth. 

"The BurknerMine, atWaverley, in 1866, gave 35,000/. from 
750 ft. of lead. The profit was 16,000/., and might hare been 
doubled through better economy, and a check upon gold stealing. 

" The mine at Oldham, owned by the Boston and Nova Scotia 
Company, yielded 6,000/. in as many months. 

"'These are facts which have been officially attested, as mine 
owners have to swear to the produce when paying royalty. The 
three first-named properties are still productive, the latter has 
been closed on account of chicanery and litigation, and the rest 
being somewhat impoverished, are lying feiUow for the present." 



THE STTTHEBLAKD OOLD-FIELDS. 

Thebb has been read to the Geological Society " Notes on the 
Sutherland Gold-Fields," by the Eev. J. M. Joass ; with an In- 
troduction by Sir R. I. Murchison. Sir Roderick Murchison, in 
introducing the Rev. J. M. Joass to the meeting, called attention 
to the general geological structure of the counties of Sutherland 
and Ross, and especially to the circumstance that the summits of 
the mountains of that region are situated within a few miles of 
the western shore, forming a steep escarpment to the west and a 
long elope to the east, across which the disintegrated materials 
of the great mass of these mountains must have been conveyed 
(probably by fioods carrying masses of ice) and deposited in the 
hollows of Eastern Sutherland. » Of the rocks composing the 
mountains. Sir R. Murchison was inclined to regard the micaceous 
flags and schists overlying the lowest Silurian quartzites as the 
probable source of the Gold found in Sutherland, and he ex- 
pressed an opinion that no considerable body of rock charged 
with rich auriferous bands would be discovered in the North 
Highlands. — Athenaum. 

EARTHQUAKES IN THE PACIFIC. 

A CoRHESPONDENT, Writing from Valparaiso on the 3rd of Sep- 
tember, 1869, says: — "I arrived here on the 28lh ult. in the steam- 
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ship Faytat from Callao. The people all along this coast, as far 
as Callao at all events, are in a state bordering on panic, caused 
by an announcement by one of the seientifics of Germany 
that on or about September 14, in consequence of the sun and 
moon being in closer proximity to our earth than usual, there 
will be a fearful Earthquake, accompanied by a tidal waTe, which 
together are to destroy many ports on this coast, more especially 
in Callao and Arica. The latter has very little to lose, not having 
recovered from the devastation of last year. In the former port 
everybody appears to be on the qui vive for some extraordinaiy 
convulsion of nature, the majority of the inhabitants having re- 
moved their families to Lima or Chorillos, and the remainder, 
who can afford to do so, are arranging for flight. Arica, from 
the sea, looks like a new colony of wooden and other frail build- 
ings, nothing whatever having been left by the receding wave of 
last year but the United States gunboat Wateree, which sits as 
erect and comfortable as if on her natural element, while fully 
half a mile distant the Peruvian corvette ATJieriaa and a sailing 
vessel are breaking up. "^e left Arica on the morning of 
August 24, and about 1.20 p.m. (the Payta being two to two and 
a half miles distant from the land, 67 miles south of Arica, off 
Gorda Point, and in 76 fathoms of water) the vessel commenced 
to shake in the most awful manner. 

"This terrific convulsed vibration continued for 45 or 60 
seconds, during which time the sea presented the appearance of a 
heavy fall of large hailstones, sending up jets of Water some 
eight or ten inches, and being about the same distance apart. 
The land, which rises perpendicularly at this point some 2,600 ft., 
presented an appearance that struck terror into the hearts of all 
on board ; it visibly moved, huge masses of rock and earth being 
hurled into the sea, causing dense clouds of dust to rise, obscuring 
the coast northward as far as the eye could reach. The whole 
of the glass was thrown from the racks in the saloon and de- 
stroyed, while a great proportion of the earthenware on board 
shared the same fate. Happily the vessel suffered not the 
slightest injury, either in hull or machinery, which speaks 
volumes for the quality of materials and workmanship of which 
the Pacific Steamship Navigation Company's vessels are com- 
posed. Compass cards were deranged, and binnacles broken, 
and thermometers destroyed; what has been the result to the 
chronometers is not stated; happily they are not much re- 
Quired on this coast. The gangway ladders from spar to awning 
decks were shaken down, and grooves cut in the leaden weights 
of safety valves some half an inch deep, and the tubes clean 
swept. Such a convulsion had never before been experienced by 
any person on board, though some had been on the coast from 20 ' 
to 30 years. The opinion generally forined is that the Payta passed 
immediately over the crater of a submarine volcano at the moment 
of an eruption. Let the seientifics criticise my views as they 
please. Up to half-past 4 o'clock the same day we felt a suc- 
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cession of slight tremblings at intervals of only a few seconds. 
On arriving at Iquique, the same night, we learnt that two very 
severe shocks of earthquake had been felt there aboat 2 o'clock 
in the day. The inhabitants were filled with terror, and had all 
gone to the hills. At 2 o'clock next day we arrived at Cobija, 
where nothing whatever had been felt of the convulsions which I 
have endeavoured to relate in the foregoing narrative, if such it 
may be called, and the feeling is that in all probability Arica 
and other places in the north of Peru may have been visited by 
some very fearful calamity. Under the circumstances, as you 
may imagine, business is not very brisk, nor is there any proba- 
bility of improvement until the time appointed for the * terrible 
devastation' be passed. I hope the prophet may prove to be 
false. To my friends in Peru I would say with all sincerity, 
*Dios guarde a Vds. muchos anos !'" — Liverpool Albion, 

EARTHQUAKE IN INDIA, 

A FRIEND writes from Asaloo, under date of January 26, 1869 : — 
'* We were thrown out of our wonted serenity and sense of security 
on the 10th by one of the most terrible Earthquakes I, or many 
others in India, have ever witnessed. This neighbourhood was 
the very centre of the convulsion ; for from the evidence I have 
collected it spread out from an area about twelve miles west of 
this, in every direction. Silchar went down, every pukka house in 
the place, church and all ; the pale of the bazaar sank several feet, 
trees that were on a level vrith the main street sank so much that 
their tops were afterwards on the level. One village was sent up 
in the air, and sank again, leaving it on a slope, and a low range of 
low hills with broken tops was formed, with deep chasms between 
them; sand, with water (hot), came up in cones in several places. 
Here it was quite appalling: the motion so great that most 
people sat down on the ground. I just managed to keep my 
feet, but then kept staggering about from the jerking side to side 
movement that accompanied the waves of motion. It went off 
from here eastward. All is forest round our head-quarters, so 
that the motion could be followed by the wild way in which the 
trees were lunged about. The sudden way it overtook us was as 
bad as anything. Ko preparatory rumble ushered it in. Shocks 
continued, two and three every day, up to the 21st: one or two 
of these were peculiar, from the direct upward jumps they gave, 
just as if some one gave one's chair a heavy blow immediately 
from below. On one occasion two thumps occurred' at an interval 
of twenty seconds. Such an earthquake has not been felt for an 
age in these parts ; but the area is one of terrible convulsions in 
past ages — just at the re-entering angle of the mountain ranges, 
where a range striking east and west suddenly meets another 
with an almost north and south one. Wongong has suffered a 
good deal, and it has been noticed as far up into the Grangetie 
Delta as Morglyr. Calcutta, as you will know ere this reaches 
you, got a smart shock." — Athsn<Bum. 
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VESUVIUS. 

Pbofbssob Phillips, of Oxford, has delivered at Exeter a 
lecture on Vesuvius, in which he attributed the cause of Volcanic 
Eruptions to the action of steam raised to great power pro- 
portionately to the depth at which it was formed. Taking the 
assumed increase of the earth's temperature with the in- 
crease of depth from the surface, he regarded the limit of 
twenty miles as equal to producing sufficient heat to raise 
steam to the pressure of 40,000 atmospheres ; or it may 
be said, in other words, that at thirteen miles depth the earth's 
internal temperature wopld be equal to raising steam of a force 
sufficient to support a column of lava thirteen miles high. The 
intermittent nature of eruptions was explained by the action of 
the artificial Geyser, produced for lecture illustration by Professor 
Tyndall. The lecturer was highly applauded. 



THE VTESTEBN WOBLD. 

The completion of railroads across America, from the Atlantic 
to the Pacific, makes Americans calculate on a number of tra- 
vellers to visit the wonders of that which is still a new world. 
One of the grandest sights on the Pacific side is declared to be 
the valley of the Yosemite, in the Sierra range, about 260 miles 
east of San Francisco. The first time a white man ever entered 
it was in 1848, and even now the journey is " somewhat hard.'* 
The route from San Francisco is by way of Stockton, a town 
110 miles due east, and this part of the journey i6 done by river 
steamer, the next 100 miles by stages, and the last 43 by 
saddle-horses, which in two days, the riders camping in the 
woods for the night, bring the travellers to Inspiration Point, 
where the whole magnificence of the Yosemite bursts upon the 
view. The valley is ten miles long and three wide. Its sides 
are granite walls from 2,000 ft. to 4,500 ft. high. Great domes 
and pyramids rise above the deep hollow, at the bottom of which 
is a fittle lake and stream. A small river, 70 ft. wide, tumbles 
over on one side of the immense height, coming down in three 
falls, the first of them 1,300 ft. In the valley are nooks and 
bits of scenery of rare beauty, contrasting almost strangely with 
the solemn grandeur of the surrounding walls and peaks. The 
spot is more than a place for summer resort, it is one of the 
wonders of creation. It is boasted that no* one ever made the 
trip and returned disappointed. At Stockton the tourist may 
turn aside, and a ride of 72 miles will bring him to the Cala- 
veras grove of big trees. There are 92 trees, ranging in height 
from 160 ffc. to 327 ft., and from 10 ft. to 30 ft. in diameter. 
Their age is supposed to be from 1,200 to 2,500 years. There is 
another grove, only six miles from Mariposa, on the Yosemite 
route, containing 427 trees, the largest 34 ft. in diameter. The 
Geysers are another wonder of California. They are about 60 
miles north of San Francisco. Hundreds of springs, of all, 



d by Google 



236 THE TZAR-BOOK OP PACTS. 

kinds, colours, and temperatures are to be seen, with immense 
deposits of sulphur, alum, magnesia, epsom salts, and other 
minerals. The puffing and roaring of the steam which issues 
from every crevice in the rocks, and rushes with great violence 
from "Steamboat Springs," the dashing and surging of black 
boiling water in the unfathomable depths of the "Witches' 
Cauldron," and the sulphurous fiimes which fill the air, produce 
an indescribable effect on the beholder. 



DuRiNO the summer good work appears to have been done by 
the Geological Survey in the Lake Superior region. Professor 
Bell's party have all returned to their winter quarters, after 
having experienced many of the hardships and privations inci- 
dent to the life of the first explorers in the distant wilderness. 
We understand that the results of the expedition include a 
complete topographical and geological survey of Lake Nipigor, 
and an exploration of mucji of the surrounding country. This 
lake, it appears, will rank in point of size with the other great 
lakes of the St. Lawrence, forming the sixth and last in the 
chain. Professor Bell has not yet been able to map the whole 
of his extensive survey, but thinks the area of Lake Nipigon 
will be found to exceed that of Lake Ontario, or even Lake Eric, 
some 600 miles or more of coast line having been traversed. 
This great lake is drained by the Nipigon Kiver, or upward con- 
tinuation of the St. Lawrence beyond Lake Superior, which is 
described as a very large clear-water stream, about 30 miles in 
length. Upwards of a dozen rivers of considerable size are re- 
ported to empty into Lake Nipigon from all sides. We under- 
stand that one of the most singular features in the geography of 
this beautiful lake is the immense quantity of islands which are 
scattered throughout its whole extent, and presenting a great 
variety in size, form, and elevation. It appears that geological 
discoveries of a highly interesting and important nature have 
been made, and that, contrary to common belief, a large extent 
of level land with deep and fertile soil exists in the Nipigon 
country. Professor Bell had received instructions in addition 
to his geological explorations' to obtain as much information as 
possible in regard to a route to our great western territory, and 
his discoveries in this direction are perhaps not the least im- 
portant of the results of the expedition. If we are not mis- 
taken, he has found that this country, so far from being a 
difficult one, offisrs great facilities for railway construction. 
Further, he has, we believe, ascertained that the elevation of 
Lake Nipigon above Luke Superior is very moderate, and conse- 
quently this lake may be found useful for the purpose of naviga- 
tion in the desired direction. It will, of course, require consi- 
derable time to elaborate for publication all the geological datii 
obtained upon this survey, but it is to be hoped that a special 
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report on the engineering capabilities of the country will be 
obtained as soon as possible, since it is so desirable to hare all 
the information available before finally adopting any route. — 
Toronto Globe. _ 

FOSSIL BOTANY. — CBTPTOOAMIC FOBHS OF THB COAL TEBIOD. 

Mb. W. Gabbxtthebs has read to the Bo^al Institution a paper 
on this very interesting question, of which the following is a 
synoptical view : — 

The student of Fossil Botany encounters greater difficulties in 
his efforts to restore the vegetation of former epochs in the earth's 
history than those which beset the labours of the comparative ■ 
anatomist in his restoration of extinct animals. These diffi- 
culties arise chiefly from two causes : First, the absence in the 
vegetable kingdom of a substance which would resist decay like 
the solid skeleton found in all the vertebrate, and in many of the 
invertebrate members of the animal kingdom, causes the frag- 
ments of plants which have escaped decomposition to be 
preserved much less perfectly than the remains of animals. 
Carbonaceous stains or amorphous casts are the most frequent 
indications of the former vegetation of the globe; specimens 
exhibiting structure are comparatively rare ; and it is such 
specimens only that give certain evidence of the nature and 
affinities of the organisms to which they belong. 

The other serious source of difficulty arises from the fact that 
no relative proportions exist among the different parts of a 
vegetable individual. The size of the leaf, the flower, or the 
frmt, can give no indication of the size of the plant. Indeed, 
these are more frequently found large in humble plants which 
never rise above the surface of the ground than in large trees. 
And this is true, not only in the general, but even among mem- 
bers of the same natural group ; where great differences exist in 
the size of the individuals, no corresponding differences are to be 
found in the parts of which they are composed. Thus the foliage 
and fruit of our only indigenous pine — the Scotch flr — are greater 
than those of the mammoth Wellingtonia of California ; and the 
fruit of the small wiUow {Salix herbacea^ L.), which covers with 
a dense carpet the summits of some of tiie higher mountains of 
Scotland, is as large as that of the huge willows which omam'ent 
the margins of our English rivers. On the other hand, the 
different parts of an animal possess such relations to each other 
in size, form, and structure that a zoologist has not so difficult a 
task before him in restoring, even from imperfect materials, the 
general aspect of an extinct animal. 

Thus the progress of Fossil Botany has been necessarily slow, 
and great diversity of opinion exists as to the systematic position 
of Fossil Plants. Nevertheless, the accumulation of observations 
and the preservation of instructive specimens are now supplying 
the means of dealing with the subject, and recent important 
advances have been made in uniting separate fragments (roots 
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and steins, leaves and fruit) hitherto described nnder different 
names and placed in different genera. In regard to the Tegeta- 
tion of the coal period, Mr. Gamithers said that little information 
has been obtained, since in the carbonised remains of the plants 
the structure is almost wholly obliterated. The best preserved 
plants occur in the beds of shale accompanying the coal, or are 
obtained from earthy nodules in the coal itself, which injure its 
market yalue, and are cast aside by the miners. Before com- 
paring these fragments he gaye a rapid glance at the place their 
modem representatives occupy in the vegetable kingdom and the 
more important peculiarities of their structure ; and, referring 
to large diagrams, pointed out the characteristics of phanero- 
gams (with flowers, seeds, and stems exogenous or endogenous) 
and cryptogams (without flowers, having spores and stems 
acrogenous or thallogens). Vascular cryptogams (all acrogens) 
are ferns, horsetails, club mosses, and pill worts ; cellular crypto- 
gams are mosses, lichens, fungi, and algae. After stating £hat 
the chief plants of the coal formation were ferns {filices), 
horsetails (equisetaoea), and club mosses (lt/copodacea\ Mr. 
Carruthers considered at some length the chief peculiarities of 
ancient and modem specimens of each (including the pteris, 
selaginella, isoetes, calamites, lepidodendron, sigillaria, and 
stigmaria), giving cogent reasons, partially derived from micro- 
scopic observation, for grouping together certain small plants 
(like the marestail of our ponds) with fossil trees of from 40 ft. 
to 70 ft. high. In concluding, he said that the plants he had 
been describing are held to be types of the plants to which we 
owe our stores of fuel. They grew on extensive level plains, 
their fleshy roots penetrating the soft mud of the surface soil. 
The moist atmosphere encouraged the growth of cellular para- 
sites and epiphytes, and the aroid discovered by Dr. Faterson, 
with several species of antholithes, most probably represents 
epiphytes of a much higher organisation which flourished on the 
sigillarias. Coniferous trees sometimes grew on the margin of 
the plains, but their proper habitat seems to have been the 
higher ground, from which an occasional stem was floated down 
by running water to the plains below. "What plants -were 
associated with the conifers in their upland regions is as yet 
quite unknown, and the flora of the coal period at present 
ascertained is that of the plains. And this is of high interest, 
apart from its economic value, from its revealing to the biologist 
an assemblage of plants agreeing in all essentials with some of 
the humbler members of our present flora, but attaining at so 
early a geological period a development not only in size but in 
organisation greatly in advance of their modem allies. — (See the 
Beport, in extenso.wUh dtagramSy 1 \pp. in the Proceedinge of the 
R y<d Inetitution,) 

WBLL FOUNDATIONS. 

Thb following paper, descriptive of these operations, has been 
read to the Institution of Civil Engineers. The first paper read 



d by Google 



GEOLOGY AND MINERALOGY. 239 

was on Sinking Wells for the Foundations of the Piers of the Bridge 
over the river Jumna, Delhi Eailway, by Mr. Imrie Bell. After 
alluding to the native plans of sinking -wells, built of masonry 
or brickwork, by excavating the sand from the interior, at first 
by means of a spade, caUed a " phaora," and after the first 6 ft. by 
an implement called a "jham," reference was made to a modifica- 
tion in the use of the " jham " in constructing the railway bridge 
over the Jumna, at Allahabad, where, instead of sending down a 
diver to force the spade into the ground, a pole was employed to 
strike the butt endof the " jham" and so to drive it into the ground. 
This was, in the author's opinion, a decided improvement ; but 
the process was still tedious and slow, especially where clay or 
hard strata were met with. 

The author then proceeded to describe the mode of forming 
the foundations of the bridge over the river Jumna, near 
Sirsawa, on the Delhi Eailway. It appeared that the bed of the 
river at this point consisted of coarse and fine gravel and sand, 
interspersed with layers of blue clay, 3 ft. and 4 ft. thick, and 
covered with silt ; but during the rainy seasons large boulders, 
weighing 14 lbs. each and upwards, were brought down, and 
deposited by the scour of the river 30 ft. below tiie level of the 
bed. The bridge comprised twenty-four openings, each 99 ft. in 
the clear, and me superstructure was composed of two lines of 
lattice girders, resting on brick columns, or wells, each 12 ft. 6 in. 
external diameter, and 5 ft. 10 in. internal diameter, so that the 
wall of the well was 3 ft. 4 in. thick. In some instances, the sites 
of the piers were got clear of water by diverting the river at 
different points during the dry season, while in other cases 
islands were formed, by driving a half-circle of piles on the up- 
stream side, then lowering sand bags on the down-stream side 
to the height of 4 ft. or 5 ft., and afterwards filling up with sand 
to 6 ft. above low water. The curb on which the steining of the 
well rested was formed of wrought-iron plates and angle irons 
riveted together; and in cross section the curb was like an 
inverted right-angle triangle, of which the height was 4 ft., and 
the base 3 ft. 4 in. When each curb was complete, it was movefl 
into position, and the compartments were then filled in with 
concrete. The curb was next sunk by men working with the 
** phaora " and basket, till the upper edge was within 3 in. of 
the level of the water, when a ring of brickwork was carried up 
for a height of 6 ft. The excavation of the interior was again 
proceeded with, by means of the *' jham " and divers in the old 
native style ; afterwards a further height of 10 ft. of brickwork 
was added, but the material was now removed by a sand-pump 
(to be hereafter described) worked by a steam hoist of 4-horse 
power, as was the case after two additional lengths, each of 16 ft., 
were built, when the well was carried down to its full depth. 
In operations of this nature, great care was necessary, especially 
at first, to insure the well, or cylinder, descending vertically. 
I?or this purpose, the curb should invariably *be sunk alone with- 
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out any building. The first height of brickwork should not 
exceed 6 ft. or 6 ft., the next 10 ft., and it was never advisable to 
build more than 16 ft. at a time. Before commencing any 
additional height, the top course of the brickwork already built 
ought to be removed, to insure a thoroughly clean surface for the 
mortar. 

The lime used at the works was made from marl, or, more 
properly speaking, calcareous clay, which, while soft^ was 
roughly moulded into bricks. These were stacked to dry for 
three or four days, and were afterwards burnt with wood in 
kilns for fifty or sixty hours. The flues were then closed with 
bricks and mud, and so allowed to remain for two or three days. 
On the kiln being opened, the lime brick were unloaded almost 
in a whole state, were ground under stones, screened, and carried 
to the works pure and free from ash or dirt. The mortar was 
made from. one part of ground lime and one part of clear, sharp 
sand. This mortar was used in all the well foundations of the 
bridge up to the level of low water; and as a proof of its quality 
it was stated that it was easier to break the work as a mass than 
to separate it at the joints or beds. Above the level of low water, 
the mortar wsis composed of white hill lime, and soorkhee, 
or crushed brickbats, in equal proportions, as it was found 
that the lime froiti the calcareous clay lost the greater part 
of its cohesion when used in work exposed to the vicissitudes 
of the atmosphere ; whether this arose from the frequent changes 
from dryness to humidity, or from heat or cold, was not ascer- 
tained. 

The well sinking for the foundations of the piers and the 
abutments of this bridge was completed in little more than two 
years, which, without deducting any time for building up the 
brickwork, or for that unavoidably lost by the rise in the river 
during rains, gave an average rate of 159 ft. per month. The 
time occupied in tlie building of the steining of the wells, erect- 
ing, taking down, and re-erecting scaffolding and staging for 
sand pump, weighing the wells, &c., was equal to that employed 
in sinking. This would give the rate of sinking as a little over 
300 ft. per month. If cast-iron cylinders had been used, the 
work could have been performed much more quickly, as the 
portions of the cylinders could have been put togetiier more 
rapidly, and owing to the slight bearing surface exposed by the 
thickness of the iron, compared to the breadth of the brickwork 
in the walls of the well. The total weight of tlie foundations 
and of the iron girder superstructure on each well was 420 tons, 
and the area of the bottom of each well was 117 ft., so that the 
weight was less than 4 tons per square foot. 

The novelty in the sinking of the wells of this bridge was in 
the use of the sand pump. This was described to consist of a 
wrought-iron cylinder having a pump riveted to it at the top, in 
which was a piston fitting loosely, and pierced with small holes 
to allow of the escape of water. The piston-rod terminated in 

Digitized by VjOOQIC 



GEOLOGY AKD MINEBALOGT, 241 

an eye at the upper end, to which a chain could be attached. 
The bottom of the cylinder was moveable, and in the centre there 
was an upright suction pipe, projecting outwards for a distance 
equal to its own diameter, and inwards nearly to the top of the 
cylinder. When the pump was lowered to the bottom of the 
well, the chain attached to the piston-rod was worked up and 
down like a ringing engine. In this way water was first drawn 
through the upright pipe, followed by sand or other material, 
which fell over the pipe into the cylinder. This operation was 
continued until the cylinder was quite full, which was known by 
the piston working stiffty, when the machine was raised to the 
surface ; the bottom of the cylinder was then detached, with the 
column of sand resting on it, and another cylinder bottom which 
had been cleared of its sand was substituted. The number of 
men employed at each well was fourteen; nine working the 
chain, two clearing away the stuff brought up by the pump, one 
in charge of a steam hoist, one breaking firewood, and an overseer. 
The average rate of sinking, including contingencies, was about 
6 ft. in eight hours. This rate was extraordinary when compared 
with the old system of the "jham" and diver, and would, it was 
believed, materially reduce the expense of bridge work in India. 

In conclusion, reference was made to other methods adopted in 
this country for sinking cylinders ; particularly to a machine on 
the dredger principle, which had been used in the construction 
of the new bridge over the Clyde, at Glasgow, and to the ex- 
cavator which had been employed in sinking the cast-iron 
cylinders for the foundations of the piers of a railway bridge 
over the same river, and which formed the subject of a separate 
paper. On considering the different plans, the author stat^ that 
he thought most favourably of the sand pump of Mr. Howard 
Kennard (Assoc. Inst. C.E.), as from its simplicity it was pecu- 
liarly adapted for India and for localities where skilled labour 
could not readily be procured. Some improvements which had 
been effected in the details were then described, particularly in 
the substitution of the moveable bottom for the side-doors as 
originally made, and in adapting the pump for piercing clay at 
the Sudej Bridge Works. 

The second paper read was a description of Apparatus for 
Excavating the Interior of, and for Sinking, Iron Cylinders, by 
Mr. John Milroy. It was believed that, for the purpose of 
sinking cylinders, the great desideratum hitherto had been some 
method of excavating the earth from the interior without at the 
same time having to take out the water, and to keep it out during 
the operations. This object seemed to the author to have been 
attained by a machine of his invention, which was used in the 
construction of the bridge over the Clyde (City) Union Kailway, 
to which Mr. Fowler (past president Inst. C.E.) and Mr. Blait 
(M. Inst. C.E.) were the engineers. This machine will be found 
fully described and illustrated in the Mechanic^ Magazine for 
May 22, 1868. 

Q 
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The ezcavating apparatus, commonly called the " excavator/' 
was thus described : — It consisted of a horizontal frame of iron, 
with an outside rim 9 in. in height, to which radiated, like the 
spokes of a wheel, T-irons from a small cast-iron ring in the 
eentre. To the bottom of the outside rim were hinged eight 
heavy iron spades, which, when drawn in, fitted closely, with 
their points pressing against the inner ring. The hinges of the 
spades were so constructed as to prevent them from turning back 
beyond the perpendicular. The whole apparatus was very 
strongly made, and it formed when closed a nearly water- 
tight tray. When the machine was descending, the spades were 
allowed to hang veitically, and they were forced into the ground 
by The aid of two chains fastened to the top of upright airms on 
opposite sides of the excavator, then passed down the cylinder, 
under a pulley, up between two leaders, and over another pulley, 
the end of each chain being wound round the large axle of a 
capstan or drum on the landing stage. These chains were cal- 
culated when tightened to keep the machine down whilst the 
spades were being drawn in through the ground and up to the 
frame. This was effected by a second set of chains, all of equal 
length, and each fastened at one end to the inside of a spade, and 
at the other to the end of a main chain, by which the machine 
was raised to the surface with the earth it contained by means of 
a steam hoist. In order to enable an opinion to be formed of 
the capabilities of the excavator, it was mentioned that the pro- 
gress of the excavation, and the corresponding subsidence of the 
cylinder, reached from about 1 2 ft to 20 ft., per day of ten hours, 
inclusive of the time employed in adding fresh lengths of 
cylinder, putting on weights, &c. When there had been little 
interruption for any of these purposes, it had amounted to 25 ft- 
in the ten hours, and then the average quantity of sand brought 
up at each lift was 21 cubic feet, and the total quantity during 
the day was found by measurement to be 70 cubic yards. 
Twelve men in all were employed, viz., one engineer, one stoker, 
six men working the drums, three attending to the loading and 
discharging of the excavator, and one man wheeling away the 
materials. 

In conclusion, the following advantages were claimed for this 
apparatus: — First, that it was perfectly independent of wat^r, 
which was allowed to remain in the pit or cylinder until the 
excavation was completed ; secondly, that it could be used, and 
was equally effective, at any depth, without sensible difference in 
the cost of working ; thirdly, that its rate both of sinking and of 
excavating was higher ^han had yet been attained by any other 
method ; and lastly, that it was not liable to get out of order, 
whilst its action was always in the same perpendicular line, and 
the expense attending its working was comparatively trifling, as 
skilled workmen were not required. 
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BX7ILDINO STONES. 

A FAFEB has been read to the Civil and Mechanical Engineers' 
Society by Mr. Arthur C. Pain, on " The Principal Building 
Stones used in the Metropolis." The author confined the subject 
of his paper to the building stones proper, excluding paving 
stones and granites. It was illustrated with a map of England 
and Wales, showing the position and distance of the various 
quarries, and their means of communication with the metropolis 
by railway or sea. Ihere was also a table giving the name of 
each, the county, name of owner, and agent in London ; also the 
mineral and geological designation, component parts .of stone, 
weight, chemical analysis, number of feet to the ton, average size 
of blocks, suitability for various purposes, the cost of working, 
colour, mode of working, price at quarry and at the various 
termini in London, as well as a few of the principal buildings in 
the metropolis and country constructed of jeach stone, witn re- 
marks on the beds, &c. The author then described chronolo- 
gically as they came into use, the Kentish Kag, Gatton Fire 
Stone, Caen, Purbeck, Portland, Bath, Painswick, Bramley Fall, 
Mansfield, Chilmark, Ancaster, and Doulting. Specimens of 
each bed were exhibit fd from the quarries of Messrs. W. H. 
Bensted and Sons, of Maidstone ; Mr. W. Carruthers, of Gatton:; 
Mr. E. Foucard, of London and Caen ; Mr. W. H. P. Weston and 
the Portland Stone Company, both of Portland ; Messrs. Handell 
and Saunders, of Corsham ; and Messrs. Pictor and Sons, of 
Box; Messrs. Husler and Co., of Headingley: Mr, Eobert 
Lindley and Messrs. S. Fisher and Sons, both of Mansfield ; the 
Wardour, Chilmark, and Tisbury Stone Company (Limited), of 
Tilbury and London ; the Ancaster Stone Quarries Company, of 
Ancaster ; and Mr. C. Trask, of Doulting ; all of which have 
been used extensively in London. He also brought before the 
notice of the Society, and exhibited, specimens of the Hollington, 
Little Casterton, Clipsham, Forest of Bean, and Minera. 

The decay of etone, its cause and prevention, having particular 
reference to London, was next considered. The decay, the author 
believed, was caused by bnd selection. As a proof of this, he 
drew the attention of the meeting to the fact that nearly all the 
principal buildings in the immediate neighbourhood of each 
quarry were in an excellent state of preservation, while buildings 
in London of the same stone which had been comparatively re- 
cently built were more or less in a state of decay. He attributed 
this, firstly, to the fact that the masons who worked the stone 
for the#local buildings understood the material, and knew which 
quarries and beds were good, and rejected the bad ; while the 
masons who worked the stone for the London buildings knew 
very often nothing about it, and put in good and bad without 
proper selection : secondly, the architect and engineer, in his 
multifarious duties, could not afford the time to study each dif- 
ferent class of stone at the quarries, so that the specifications 
Q 2 
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were very often loosely worded, of which advantage was con- 
etantly taken. Ha did not wish to throw blame on them, as 
there was no place where detail or reliable information could be 
obtained. The author then gave as a proof of the difficulty of 
obtaining information that he had devoted all his spare time for 
over six months in getting the results which he had laid before 
.the society that evening, notwithstanding that the respective 
quarry owners and the officers of the Geological Museum and 
Mining Becord Office had afforded him every facility. 

He then pointed out to the meeting how much this country 
was behind France in these matters, for M. Michelot, Chidf 
Engineer of Boads and Bridges, had recently made a report, by 
the direction of th<3 French Government, on the building mate- 
rials of that country, giving very detailed information, while the 
only works we had on the subject were the Commissioners* 
Beport, 1839, which treated generally and not in sufficient detail 
a few of the principal freestone quarries, leaving out hundreds 
of important quarries, notwithstanding which, to prove how much 
a work of this kind is wanted, the report originally published at 
6d. is now worth from lOs. to 1/. The specimens of building 
stones at the Geological Museum was a fitep in the right direction, 
but tho information concerning them was meagre in most cases, 
and in some nU; besides which, it was easier to judge of the 
quality of a stone if the specimen was a rough lump than if 
squared and faced up. The " Mineral Statistics," Part II., for 
1^58, published by the Mining Becord Office, was a very valuable 
%7ork, but it did not go deeply enough into the subject to be of 
great use for professional men. In conclusion, the author con- 
sidered that until the heads of the professions of architecture 
and civil engineering, and the trades connected with the same, 
took the question up, and appointed an architect, engineer, 
chemist, geologist, builder, and practical stonemason, and an 
appointment of the same by the Government asEoyal Commis- 
sioners, to report fully and collect specimens from all the prin- 
cipal quarries in the United Kingdom, to be put in the public 
museums in every large town, we should still see the stonework 
of our public and private structures decaying away from want of 
proper knowledge of the subject. — Mechanics^ Magazine. 
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Among the various branches of physical science, Astronomy 
occupies in many respects a foremost rank. Newton's great disco- 
very of universal gravitation raised it from the rank of a science 
of observation to that of one admitting of the most exact matlie- 
matical deductions ; and the investigation of the consequences of 
this law, and the explanation thereby of the lunar and planetary 
disturbances, have afforded a field for the exercise of the highest 
mathematical powers on the part of Newton and his successors. 
Gradually the apparent anomalies, as they might have been 
deemed, in the motion of the heavenly bodies were shown to be 
necessary consequences of the one fundamental law ; and at last, 
as the result of calculations of enormous labour, tables were con- 
structed enabling the places of those bodies at any given time to 
be determined years beforehand with astonishing precision. 

A still more striking step was taken. When it had been shown 
by careful calculation that the apparent motion of the remotest 
of the planets then known to belong to oifr system could not be 
wholly explained on the theory of gravitation, by taking account 
of the disturbing powers of the other known planets, Adams in 
our own country, and Le Verrier in France, boldly reversed the 
problem ; and, instead of determining the disturbing effect of a 
known planet, set themselves to inquire what must be the mass 
and orbit of an unknown planet which shall be capable of pro- 
ducing by its disturbing force the unexplained deviations in the 
position of Uranus from its calculated place. The result of these 
inquiries is too well known to require notice. — Proceedings of the 
British Association, — Inaugural Address. 



CHANGES IN THE HEAVENS. 

Fbofessob Grant, in the third of his lectures on Stellar 
Astronomy, delivered at the Eoyal Institution, after noticing the 
evidences of perpetual change on the surface of the earth and in 
the animal and vegetable kingdoms, he proceeded to consider the 
question, Are the heavens exempted from this great law ? As 
convincing evidence that changes are really taking place in the 
heavenly bodies. Professor Grant commented at some length on 
the facts that certain stars have entirely vanished from our 
sight ; that new stars have appeared ; that many stars vary in 
brightness, some regularly at stated intervals, and others quite 
irregularly ; and that some stars change their colour ; and he 
referred to examples given in ancient records and modem 
observations. Among others, the Professor especially referred 
to the very bright star in Cassiopoeia, observed by Tycho Brahe 
in 1572, which, after diminishing in brightness and varying in 
colour, finally disappeared in March, 1674; and to the very 
bright star which appeared in Corona Borealis, in 1866, and 

Digitized by VjOOQIC 



24Q THE TEAB-BOOK Of I'ACTS. 

which is still visible with greatly diminished lustre. The Pro- 
fessor next alluded to the sun itself as a variable star, and 
after referring to its physical constitution — a dark central glow- 
ing mass inclosed in luminous gaseous envelopes — commented 
on the black spots on its disc, now attributed to great rents in 
these envelopes. He then said that as the revelations of the 
spectroscope have proved that the chemical constitution of the 
stars resemble that of the sun, it is highly probable that their 
variability in brightness and colour is equally due to the 
operation of the same physical laws manifested in the solar 
phenomena, and which are effecting such great transformations 
in our own globe. 

POWBB FROM THE STJN's BATS. 

Mb. Baldwin, of New Jersey, has published a pamphlet on the 
means of obtaining power without fuel, a subject which has for 
some time been attracting attention. Of Ericsson's project for 
obtaining Power from the Sun's Kays, the details of the apparatus 
by which the problem is to be worked out have not yet been re- 
vealed. Many years ago Sir Humphry Davy suggested liquid 
carbonic acid and ot^er similar fluids as media by which the 
waste heat of a steam-engine might be converted into power; 
and there is no doubt that the sun's rays, collected by mirrors on 
a vessel containing such a fluid, which afterwards passed into a 
similar vessel, kept cool by external evaporation or otherwise, 
would generate a sufficient difference of pressure to enable an 
efficient motor to be obtained from the arrangement In India, 
where there is a blazing sun throughout the greater part of the 
year, such an engine would be very valuable for movipg punkahs, 
and for raising water for domestic purposes ; and sufficient wat^r 
could be raised to a tank upon the roof of the house during the 
day to keep the punkahs in action during the night by the descent 
of the water through any instrument that generated power. — 
Illustrated London News. ^ 

ON THE KODBS OF DETERMINING THE COMPOSITION OF THE SUN 

AND OTHEB HEAVENLY BODIES BY THE SFECTBUM OF LIGHT. 

BY PROFESSOB MILLEB. 

It is only three years since the Council of the British Associa- 
tion wisely adopted the plan of still further connecting themselves 
with the general public by nominating the chief amongst scientific 
men to give lectures to working men. Professor Tyndall ad- 
dressed those at Dundee, Professor Huxley the men of Norwich 
last year, and Professor Miller was appointed to lecture to the 
working men of Exeter. Professor Miller, in commencing his 
lecture, which was a series of experimental illustrations of the 
Modes of Determining the Composition of the Sun and other 
Heavenly Bodies by means of the Spectrum Analysis, gave a 
general account of the modes by which many minerals and 
metals testified their presence. He then gave a few Ofdinai/ 
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chemical illustrations of the manner with which the old system 
of tests was applied, and commented on the delicacy with whicli 
they could now be conducted, some metals manifesting them- 
selves in such infinitely small quantities as less than a millionth 
part of a pjain. After giving a general idea of the law of vibra- 
tion of musical notes, which were illustrated on the screen as 
curves caused by a tuning fork, the learned Professor said that 
everything, solid and liquid, when white hot gives out a spectrum. 
They could be converted into vapour, and that vapour told its 
own tale when the light was decomposed into the banded colours. 
Several beautiful experiments were then given, the white screen 
being crossed, after the gas lights were lowered, by a large and 
beautiful spectrum showing the three primary and the secondary 
colours. Silver was then vaporised, and its beautiful green lines 
at once manifested themselves as so many bands crossing the red 
end. The spectra of copper, iron, and manganese followed, and 
the green, red, orange, blue, and other coloured bands were 
equally visible. The spectrum of manganese was especially 
beautiful and brilliant. 

The learned Professor then explained that these coloured 
bands of light were due to vibration among the particles of the 
vaporised metals. When solar light was thrown on a streen, he 
stated that, instead of coloured lines or bands, black or very 
dark ones made their appearance. They were first noticed by 
Dr. Wollaston, and afterwards by a German optician, named 
Prauenhofer, who found them so plentifully that they were 
named after him. A few years ago, Kirchoff discovered there 
were several thousands, and actually mapped out their relative 
places. How was it that in an artificial spectrum produced by 
the oxy-hydrogen fiame there were coloured bands, whilst in the 
solar spectrum they were all dark ? Simply this, that the light 
of any burning metal when it passed through vapour of the same 
was absorbed. This was illustrated by first showing the bright 
yellow spectrum of commoh salt or chloride of sodium, and then 
passing the light through a lamp that was filled by sodium 
vapour. The dark band immediately made its appearance on 
the screen. Professor Miller then explained the structure of the 
spectroscope as being simply a telescope through which to look 
at prisms fixed near the further end. By intensifying the 
telescopic power, the fine dark or coloured lines could be seen in 
all their abundance. The photograph of the solar spectrum was 
then thrown on the screen, and its crowd of varying thin and 
thick dark lines could be seen traversing its entire length. By 
passing an electric spark through a prism, alongside with solar 
light, both the dark and coloured bands could be seen at tlie 
same time. This proved that the sun contained certain metals, 
as iron, copper, manganese, calcium, &c. The glowing body of 
the sun shone through an exterior atmosphere, wherein were 
floating vaporised metals, and these absorbed the light, and 
caused the dark lines in the solar spectrum. 
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The Profeseor then showed how the feeble light of the fixed 
stars could be lengthened into an attenuated line, and this line, 
when minutely examined, was seen to be crossed by dark lines 
as in the case of the Ciun, hence we could tell what the stars 
are made of. Photographs of the spectra of the stars, Aldebaran, 
Betelgeus, and Sirius were shown, and the metal lines explained. 
The lecturer then proceeded to notice the nebulae, remarking 
that some of them could not be decomposed into groups of stars, 
but were a sort of cosmical vapour. The spectra of several had 
been analysed. The photographs Of spiral and ring nebulse 
were then thrown on the screen, as well as the nebulae in 
Andromeda. The distances of these heavenly bodies whose 
composition could thus be ascertained was immense. The light 
of the star Sirius, travelling at the l*ate of 192,000 miles a second, 
would be twenty -three years in reaching our earth. This was 
almost nothing to the immense distances of other heavenly bodies. 
They could not but reflect on the vastness of the Creator's uni- 
verse, and feel that no common mind had elaborated it all. It 
made them bumble when they contemplated such overwhelming 
vastness. — Proceedings of the British Association. 



THB TOTAL ECLIPSE OF THE SUK. 

The New York papers of the 8th and 9th of August are filled 
with reports of the observations made in various parts of the 
Continent of the Total Eclipse of the Sun on the 7th of August, 
1869. Although in some places disappointment was experienced 
in consequence of unfavourable weather, yet observations were 
made elsewhere under more favourable circumstances, sufiScient 
for the more important purposes of scientific investigation. At 
Washington the observations are reported to have been a failure, 
owing to causes beyond human control. At Boston, too, great 
disappointment was experienced ; and from Philadelphia only a 
partial success is reported. 

At Springfield, Illinois, the eclipse came off with a cloudless 
sky and a transparent atmosphere. Extensive preparations had 
been made for securing accurate observations of the rare phe- 
nomenon. An observatory was erected for the occasion at some 
distance from the town, in order that the instruments might be 
sheltered and the scientific observers secured from interruption 
or molestation. The predicted times for this point were : Begin- 
ning of eclipse, 4h. 35m. 5~10s. (Springfield mean time) ; be- 
ginning of totality, 6h. 5m. 20 7-108. ; end of totality, 6h. 8m. 
10 2-108. ; mean time of eclipse, 6h. 3m. 41 2-1 Os. The eclipse 
commenced within a few seconds of the predicted time, at 
4h. 45m. The diminution of light was veiy perceptible, and at 
five o'clock a singular leaden hue began to spread over the 
heavens, especially towards the north-west. At three minutes 
past five, or a little more than two minutes before the tot^l 
obscuration, the plaijet Venus was visible with the naked eye. 



y Google 



ASTEONOMT AND METEOBOLOGT. 249 

Within six seconds of the prediction the last rays of the sun 
disappeared, and that instant the corona burst forth in all its 
beauty. A moment later the red flash of a protuberance burst 
forth on the left limb of the sun, like a tongue of flame jutting 
out horizontally. Soon another jet flashed vertically downward 
from the lowest limb of the sun. With the aid of the telescope, 
several more of these protuberances were seen. The heavens 
became sufficiently dark to permit a view of Mercury, Venus, 
Mars, Saturn, Begulus, and Arcturus. The horizon all around 
was lighted up by a sort of dim twilight for four or five degrees 
in breadth ; and above this rim of light hung a dark leaden 
canopy, increasing in depth towards the zenith. Suddenly the 
sun burst out again from behind the beautiful corona, and almost 
instantly the corona and red protuberances vanished. The astro- 
nomical observers came to the conclusion that by far the greater 
part of the phenomenon called the corona, if not the whole of it, 
belongs to our atmosphere rather than to any atmosphere of the 
sun or moon. The red projections seem to belong to the sun. 

At Mactoon, Illinois, the eclipse commenced at 4h. 10m. 156. 
At dh. 11m. 17s. the sun became totally obscured. The dark- 
ness was equal to that of a moonlight night. The eclipse ended 
at 6h. 9m. 22s. . Six spots were visible on the surface of the sun 
before the eclipse, two of which were very prominent and the 
others much less. The cusps on the moon had a ragged and 
blurred appearance. The phenomenon called "Baily's Beads" 
was distinctly seen by all observers extending through an arc of 
at least 50 degrees. To the naked eye it seemed as if there 
were openings in the moon, two on the E. side and one on the 
SW. The corona was not, as generally described, a halo of light 
surrounding the moon, but was distinctly seen in the shape of a 
five-pointed prong on the lower, and two prongs on the upper 
circumference of the moon, these points presenting a radiant 
appearance. Although diligent search was made, no planetary 
bodies were observed between Mercury and the sun. A few 
minutes after four o'clock the thermometer was at 102 degrees. 
During the total eclipse it fell to 60 degrees ; subsequently it 
rose again to 80 degrees. 

At Bes Moines, Iowa, where extensive scientific preparations 
had been made, the phenomenon was seen under favourable con- 
ditions, the weather clearing up towards midday of the day of 
the eclipse. An unclouded sky allowed the many observers 
gathered here to witness the eclipse with great distinctness, a 
slight haze only interfering to prevent satisfactory search for the 
planets supposed to exist inside the orbit of Mercury. Accord- 
ing to Professor J. H. Safford's observations, the first contact 
occurred at 3h. 43m. 43s. The commencement of the total 
obscurity was 4h. 45m. 30s. The end of the totality was 
4h. 48m. 22s. The last contact was 5h.45m. lis. These points 
of time are from six to twenty-two seconds later than calculated 
according to Washington — E. P. Himenis and Professor Hillgard 
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obserying it. Another point noted was a discrepancy betwe eii 
the calculation and observation of the corona. It was. nearly 
rhomboidal in form, and very distinct and extended, at sojom 
points half a degree beyond the edge of the sun's dise. The 
ro6e-cr)Ioured protuberances appeared to the number of five or 
six, the greatest being on the sun's south-western quarter. Pro- 
fessor Harkness's observations of the protuberances in the spec- 
troscope showed different spectra for each ; but a single band 
was thrown by the cwona. Professor Eastman's observations of 
the thermometer showed a fall of 13 degrees in the temperature 
during the progress of the eclipse. The total obscuration lasted 
two minutes and fifty-two seconds and a half. Venus and 
Mercury were distinctly risible with the naked eye. The dark- 
ness exceeded that of the night. The most interesting feature 
in l^e aspect of the sun was the protuberances or beads. The 
largest one, already mentioned, wus semicircular in shape, with 
a finger extending, say one. eighth part of the sun's diameter, 
directly downward as one looked. Another right limb waa 
shaped much like the two horns of an antelope. The greatest 
length of the corona was in the direction of the ecliptic. 

At Ottawa, Iowa, the eclipse was observed by Professor 
Alexander, Chairman of the National Academy of Sciences, who 
pronounces it to have been the finest of the three total eclipses he 
has witnessed. 

At New York the eclipse was well seen ; the darkness was not 
so great as was expected, nor was there any remarkable change 
in die barometer or thermometer. 

At Cincinnati the gas was lighted, and the attnosphere had a 
yellowish appearance. 

Some gratifying scientific results were obtained at Shelbyville, 
Kentucky. Professor Winlock observed eljBven bright lines in 
the spectrum, only five having been previously determined. The 
Professor also observed a shower of meteors between the earth 
and the moon. 

The total Eclipse of the Sun was visible on August 7 in some 
parts of Siberia and North America. The line of totality crossed 
the North Pacific, south of Behring Strait, and thence follow««l a 
curved course across the American continent to the Atlantic, 
where the eclipse terminated with sunset off the coast of North 
Carolina. Two parties of American astronomers took up positions 
on the Pacific coast, others ascending the Missouri, above Sioux 
city, but the most thoroughly-organised expeditions were stationed 
at different points along the line through Iowa, Illinois, and 
Kentucky. The large 7j-inch equatorial of the Washington 
Naval Observatory, fitted up for photography, was mounted at 
Des Moines, where 120 pictures were taken by Dr. Curtiss 
during the partial obscuration, and two during totality. Size 
3 J in. diameter. Equally successful pictures were taken at 
Springfield by Mr. Black, of Boston, and at Shelbyville by Mr. 
Whipple, as well as by other parties elsewhere. A small party 
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Bcnt by the Canadian Grovemment, under Commander Ashe, 
R.N., of the Quebec Observatory, consisting, besides him, of Mr. 
Bonglas, of Quebec, Mr. Falconer, of England, and Mr. Vail, of 
Philadelphia, obserred the eclipse at Jefferson city, Iowa, and 
sncceedt'd, in addition to views of the partial eclipse, in taking 
four pictures during totality. The instrument used was an 8-inch 
equatorial of 9 ft. focus, made by Mr. Alvan Clarke, of Cambridge, 
Massachusetts. The day was hazy at Jefferson, and the eclipse 
did not occur till nearly five o'clock in the afternoon. The actinic* 
powers of the light were therefore weak; and, consequently, the 
corona did not come out as brilliantly as it otherwise would have 
done, or as gorgeously as it appears in some of the pictures taken 
with a very long exposure by other parties. The number of pictures 
taken, however, enables the passing phases of the. eclipse to 
be the better illustrated. A temporary observatory was used by 
the party at Jefferson city, which is a thriving little town of 
800 people and three years' growth. The party were throughout 
treated with the greatest courtesy. 



ON CCMBT9. BT FROFESSOB P. G. TAIT. 

Thk principal object of this paper was to investigate how far 
the singular phenomena exhibited by the tails of Comets and by 
the envelopes of their niLcl-ei^ the shrinking of their nuclei as they 
approach l^e snn, and vice versA, as well as the diminution of 
period presented by some of them, can be explained on the 
probable supposition that a comet is a mere cloud of small 
masses, such as stones and fragments of meteoric iron, shining 
by reflected light alone, except where these masses impinge on 
one another, or on other matter circulating round the sun, and 
thus produce luminous gases along with considerable modifica- 
tions of their relative motion. Thus the gaseous spectrum of 
the nucleus is assigned to the same impacts which throw out 
from the ranks those masses which form the tail. Some of the 
most wonderful of the singular phenomena presented by comets, 
such as the almost sudden development of tails of many millions 
of miles in length, the occurrence of comets with many tails, and 
the observed fact that there is no definite relation of direction 
between a comet's tail and its solar radius-vector, were here 
looked upon as due to the differences of motion of these discrete 
fragments relatively to the earth in a manner somewhat analo- 
gous to the appearances presented by a distant flock of seabirds 
flying in nearly one plane, and only becoming visible as a long 
street when the plane of the flock passes approximately through 
the spectator's eye. The so-called envelopes are compared with 
the curious phenomena presented by tobacco-smoke (which seem, 
however, to be emitted in a form apparently resembling thin 
continuous films of small particles of carbon), and the so-called 
"gaseous jets" which appear to be projected from the nucleus 
and to be repelled from the sun, are not difficidt of explanation, 
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£he author considered, from the general points of view here 
taken. Investigations, mainly conducted by quaternions, show 
how a group of discrete masses, so small that their mutual per- 
turbations are not of great moment except in the case of actual 
impact, gradually changes its form, as it revolves about th« sun, 
independently of any hypothesis as to the cause, planetary 
attraction or otherwise, by which it ^ms first introduced into the 
solar system. The ideas here brought forward occurred to the 
author more than two years ago, on his being made aware of 
the identity of the orbits of the August meteorites and of 
Comet II., 1862 ; but they seemed bo obviously to follow from 
that identity, that it was only on reading Dr. Tyndall's recent 
speculations, and on being informed by Professor Newton that 
the questions of tails, envelopes, and "gaseous jets" had been 
treated by SchiapareUi as proving the existence of a repulsive 
force, that he ventured to produce an explanation so apparently 
simple and yet so inconsistent with what appears to be held by 
the majority of astronomers. 

The new theory of the origin of the tails of comets, above re- 
ferred to, has been propounded by Professor Tyndall in his lecture 
to the Cambridge Philosophicid Society, The tails of comets 
are, he says, turned from the sun, and their growth is too rapid 
to be consistent with the hypothesis that they have been pro- 
jected from the comet, or have been left behind like the fire of 
a rocket in its course. Professor Tyndall believes that they are 
produced by actinic action, in much the same way as the sym- 
metrical clouds are produced by certain vapours in tubes by the 
action of light. The heat, he considers, disperses the cloud, and 
the light produces it ; and, as the heat is intercepted by the body 
of the comet, a tail is produced by the deposit of vapours in the 
tract where this interception takes place. By this theory there 
may be invisible comets as well as visible, and many inscrutable 
phenomena may result from the mingling of invisible cometic 
emanations with our atmosphere. 



BBLATIOirS BETWEEN METEORS AK1> COVETS. 

An interesting scientific fact is becoming the subject of atten- 
tion, as to the Eelation between Meteors and Comets. Dr. Bedford 
(a gentleman well known in the scientific world) published, in 
1854, a pamphlet entitled ^et& Theories of the Unifjeree, in which 
lie stated that there was a relation between meteors and comets, 
and that both move in orbits. This discovery waa made by a 
careful comparison of the records of these bodies from the 
earliest times. Also, in refutation of the then existing theory as 
to the physical constitution of the solar orb, he affirmed ad- 
vanced views as to its igneous nature, which were at the time, 
like the theory of Galileo, scouted by the other philosophers of 
the day. Eecent experiments, however, says the Wiltshire 
County Mirror, have not only proved the truth of Dr. Bedford's 
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theories, bat they have been acknowledged, for two snccessiye 
years (1867-68), by Professor Pepper, in his Lenten Lectures on 
Astronomy, at the Royal Polytechnic Institution, London, as 
forming the groundwork " of the grandest system of astronomical 
science," and " well worthy of being studied." The subject is 
now looked upon as highly important in a scientific point of 
Tiew, and is likely to lead to a complete rerolution in the science 
of astronomy. — Mechanic^ Magazine, 



THE NOTEMBEB METEOBS. 

In a communication from Egypt, to the TimeSt the night of the 
13-14th of November in this part of the world is stat^ to have 
been not very favourable for the observations of the sho'wer. Half 
a gale of wind was blowing from the northward, and heavy clouds 
continually passing, rarely left a third of the sky visible. Never- 
theless, tolerably good observations were made. 

As early as the 8th of November, small Meteors were noticed 
radiating from the constellation Leo, and on the morning of the 
10th, between 1 and 4 o'clock, they were observed to radiate 
from that constellation at the rate of eight per hour. On the 
morning of the 11th, about the same time, the rate was six per 
hour from Leo ; but on the 12th there was no sign of radiation 
from that quarter, although from other parts of the heavens 
shooting stars were seen to the number of sixteen per hour for 
three hours. 

On the morning of the 13th, out of thirteen registered meteors, 
four radiated from Leo, one of which, at 2h. dOm., Alexandria mean 
time, passed exactly over the stars fu and a Ursee Majoris. Its 
great brilliancy and bright streak, combined with its direction 
and apparent velocity, left little doubt that it belonged to the 
November system. 

The morning of the 14th, as mentioned before, was very un- 
favourable. Above the lower cloud stratum was a haze which 
obscured the smaller stars. Notwithstanding, a brilliant display 
was seen of short duration, corresponding in this latter particular 
more with the shower of 1867 than any other recent showers. 
From half-past 12 to 1.15 a.m., a large portion of the sky being 
clear overhead at times, only two small meteors were seen, 
neither of which radiated from Leo. At half-past 2 the watch 
was resumed, and between large openings in the clouds the 
shower was seen at its height. Most brilliant meteors, many of 
which illuminated the view around like flashes of lightning, often 
of a bright green colour, shot with astonishing rapidity at the 
rate of one or two every minute. This continued, at about the 
rate, until 4 o'clock, when there was a sudden diminution in the 
numbers, and before 5 o'clock all was over. 

The tendency to appear in flights, which the November stream 
always exhibits, was noticed on this occasion ; a few appearing in 
rapid succession, and then a considerable lull. 
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The following table sLows the actual numbers observed and 
the elevation of the radiant point. The wholti of them being 
bright meteors, it is very probable that had the sky been per- 
fectly clear, at least twice as many would have been seen : — 

NOTEMBEB 14, AuiiXAKDBIA MeAN TiMS. 



To 

No. of 
H.M.H. Aleteon 



From 

B.M.B 

2 30 
2 80 

2 fi2 . . - - - 

3 8 .. 3 19 7 
3 24 .. 8 83 6 
3 88 ff . . 3 52 5 



1 16 
, 2 4U 
.820 




16 
, 1« 
, 16 
. 16 
. 16 



Elevation 
of the 
Badiaiit 
Deg. 
.. 15 
.. 35 
.. 40 
.. 43 
.. 46 
.. 50 



From 

H.M.B. 

3 A9 

4 12 
4 26 
4 40 
4 54 



To 

No. of 
H.M.s. Ideteon 



.474 

. 4 24 
. 4 S8 , 
. 4 52 
. 6 14 



16 
16 
6* 

7 

4 



Elevation 

of the 

Radiant. 

Dcg. 
. 54 
57 
60 
63 
. 67 



Only feeven other meteors were seen, they are not included in 
the table, because they radiated from other quarters of the 
heavens. If these numbers be corrected for the elevation of the 
radiant, it will be seen that the meteors were falling in the 
greatest numbers at the time the shower was first seen. Hence 
it must *have commenced and attained its maximum between 
1 o'clock and 2.30. The lengths of the paths varied with their 
distance from the radiant, from a few degrees to lo or 20 degrees. 
The time of flight seemed lees than half a second — too short an 
interval to estimate accurately. Three meteors only deserve 
special notice. 

The first occurred at 3h. 32m. near 6 Hydise. It was 
exceedingly brilliant, and shot almost instantaneously through 
an arc of 10 or 12 deg. and then exploded with a blaze of light 
which illuminated everything around. Some of those on deck 
remarked that it was lightning. At the spot where the explosion 
occurred there remained a small luminous cloud about a degree 
and a half in diameter, like a nearly closed horseshoe in form, 
the internal darkness being about one-third the external diameter. 
This " cloud " did not sensibly change its position or intensity 
during the two or three minutes that attention was paid to it. 
It was in E.A., 140 deg. ; decL, 4 deg. N. 

The second occurred at 3h. 40m. in Ursa Major. It was, 
if anything, brighter than the preceding, and illuminated 
the heavens with an intense green light, leaving an exceedingly 
brilliant white streak about 8 deg. in length, the centre of which 
was in E.A., 131 deg.; decl., 66 N. In about a minute this 
streak assumed a wave-like form, very regular from end to end, 
still continuing very bright. It then slowly took the form of a 
large, irregular letter S, some 6 deg. in length, and drifted over 
the star o Urs. Five minutes after its first appearance it was 
concealed by clouds, being then pretty bright. 

The third was also remarkably bright, of a greenish hue, 
and exploded like the first. The position could not afterwards 
be identified. These were the only two that regularly exploded. 

« It was very much more cloudy during this observation than inreviously, 
and much clearer afterwards. 
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From a number of paths that were observed, most farourably, 
in the immediate neighbourhood of the radiant, the position of 
that point was determined to be in K.A., 151 deg. ; decl., 21 6 
N. But it was remarked that no single point could possibly 
satisfy all the obsen^ed paths, which proves that the orbits of 
the individual meteors are not perfectly similar to one another. 

As the denser part of the stream only lasted four hours it was 
not more than 72,000 miles in thickness, measured perpendicu- 
larly to the plane of its orbit ; but this may have been one only 
of a number of similar aggregations, making up altogethj^r a 
mora extensive stream. 

On the morning of the 15th, from 3.3Q to 3.30, the sky being 
about one-third clear, only five meteors were seen, and they 
radiated from the constellation of Orion. 

It may be noticed that these observations confirm in an 
absolute manner the existing theories of the motions of these 
bodies. 

G. L. TUPMAN. 

Her Majesty's ship Prince Consort , 
off Port Said. Egypt, Nov. 16. 



LUMINOUS METEOBS. 

The Report of the Committee of the British Association, by 
Mr. J. Glaisher, contams the results of assiduous observations 
of shooting stars, directed principally to the periodical dates 
when shower meteors were usually expected to recur, besides the 
recorded description of many Largo Meteors, which have appeared 
with more than ordinary freqiieney since the last Eeport, and 
the fall of Aerolites. Of large meteors the most remarkable 
were those of September 6, 1868; October 7, 1868; and May 
31, 1869. The course of the large meteor seen in Central 
France on the evening of the 6th of September, 1868, was little 
less than 100 miles in length, over the valleys of the Seine, the 
Yonne and the Loire, north and west of the mountains of C6te 
d*Or and Auvergne — directed, apparently at no great inclination to 
the horizon, from north-west to south-west, at a height of upwards 
of fifty miles above the earth. The very distant observations of the 
same meteor at Aosta and Florence, however, seems to indicate, 
for the earlier portion of this meteor's flight, a far more extra- . 
ordinary length of course than is common among large fire-balls. 
From the facts noted may be obtained the minima of velocity 
with respect to the earth and sun, and which are, namely, re- 
spectively 80 and 71 kilometres per second. Now, were the o;rbit 
described by this meteor elliptical, or even parabolic, the velocity 
could not exceed 42 kilometres : there can, therefore be no doubt 
that the trajectory was an hyperbola. This, it is believed, is 
the first time that the path of the fire-ball has been ascertained 
from trustworthy mathematical data. From this starting- 
point M. Tissot finds ihat the meteors passed over that place 
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at a distance of 3 deg. 1 2 min. from the zenith. The meteor merely 
passed throiigh our solar system; twenty days after it made its 
appearance it passed through its perihelion, the distance of which 
from the sun is ahout the same as that of Mercury. The bolis 
is now further away than Saturn, but has not yet got beyond 
Uranus. 

The principal remarkable feature of the fire-ball of the 7th of 
October, 1868, was its vast volume — ^much larger than that of 
any other meteor seen for many years. Two other circumstances 
appeared also to be of some important interest, viz. : 1. The 
immense distance to which the series of detonations was heard 
— over an area of more than 190 miles in width, incomparably 
surpassing the distance to which the longest claps of thunder or 
the discharges of the largest cannons can be heard. If, more- 
over, the statements, of the majority of the observers may be 
trusted, the interval between the bursting of the meteor and the 
sound of the report was so great that the phenomenon must have 
taken place at a prodigious height. Less than five minutes can- 
not be allowed, on the most moderate estimation, from the ex- 
plosion of the meteor to the first sound of the report, and this 
would imply a distance of more than 60 miles. Taking into 
account the direction of the meteor as seen by the observers, it 
would be diflBcult to admit a height of less than 48 miles. This 
height is confidently within the limits which it would be 
necessary to assign to it, when the greater number of exact de- 
scriptions of the meteor, given by competent observers, are taken 
into the account. Other large meteors were described'. The 
meteors of the 14th of November, 1868, were well observed. 
They were widely separated from a large number of meteors 
observed in the United States of America on the morning of the 
14 th of November last. Professor Newton has selected several 
instances of meteors of conspicuous brightness, which were 
simultaneously observed by observers at 4i8tant places. The re- 
sults were accompanied by two excellently executed plates of the 
persistent streaks, some of which presented peculiar features, as 
given in the American Journal of Science for May, 1869 (voL 
xlvii., p. 399), and lead to the supposition, from the observed 
motions of translation and distortion of some of the streaks, 
that a northward current of the upper air prevailed below an al- 
titude of about 54 miles, and that above this level, to a height of 
about 60 miles, a current of air existed, moving in a northerly 
direction. The double appearance of the streaks observed with 
the telescope, in some of the meteors of the shower, suggests the 
probable conjecture by Professor Newton of an actual duality in 
the meteor itself; and a very possible analogy, it is thought, 
may thus be recognized among the November shooting-stars, to 
the double or multiple character which is common among the 
detonating and stone-producing meteors. 
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AUBOBJB BOBEAI.BS AND MAGNETIC PERTURBATIONS. 

Mr. H. Wilde has sent to .the Academy of Sciences of St. 
Petersburg a note on the AurortB Boreales of April 15 and 16 
and May 13 and 14, 1869, and on the relations which exist be- 
tween these phenomena and Magnetic Perturbations. On April 
14 a Teiy severe magnetic storm was recognised by the people in 
charge of the electric telegraphs ; but the cloudy condition of 
the sky prevented the aurorse being seen, and thus the cause 
recognised. All the directors of the Kussian observatories re- 
ported simultaneous magnetic disturbances of a similar order. 
Mr. Wilde remarked also that similar perturbations were re- 
corded in France, England, Italy, and all over Europe. The 
auror» of May 13 furnished another example of the same kind. 
On this occasion M. Budneff called Mr. Wilde to show him the 
extraordinary oscillations of the magnetic needles. In spite of 
an attentive observation of the northern sky, no trace of aurors 
was seen, probably owing to the cloudy state of the sky. But 
the author remarked there was now no doubt that on that even- 
ing a very splendid aurora was seen at Moscow and other ob- 
servatories better placed for the purpose. Mr. Wilde then gave 
long quotations from the reports of MM. Struve, Wagner, Gylden, 

and others. 

• 

OBXAT METEOR. 

His' Grace the Duke of Arotll writes from Kensington : 

"On last Friday night (July 16, 1869,) I happened to be 
looking at the sky at the moment of the appearance of the Great 
Meteor which is described by Mr. Herschel in the THmes of 
yesterday. As the night was clear, I had an unusually perfect 
view of the whole course of the meteor. 

" It began in a thin streak of red sparks, very like a common 
rocket, but as it advanced, which it did with immense velocity, 
the light became more and more brilliant, until it rose to that 
of an intense * white heat.' It gave oflFjets or sputterings of 
light along the whole of its course, and from both sides of its 
body. These were particularly remarkable when the meteor was 
at its maximum of splendour. Its disappearance was extremely 
sudden, as if its substance were wholly consumed. For a second 
there was left a train of sparks. I could hear no sound. 

" It began not £Eir from the zenith, and the direction of its path 
was from NNW. to SSE., but the whole course was very short. 

" Argtix." 

"The brilliant Meteor of Friday nighfc(July 16) which Pro- 
fessor A. S. Herschel described in your columns as having been 
but imperfectly seen by him at Hawkhurst, on account of the 
cloudy state of the atmosphere, was visible to us in the north of 
London under the most favourable circumstances for observation. 

** I noted the time of its appearance, which exactly coincides 

R 
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with that already giyen you by Mr. Herschel (llh. 35iii. p»k.)» 
and observed that its path was not contmuonsly iUuminated, but 
appeared broken, for quite half the length of its flight, into a 
train of brilliant sparks. Its termination was marked by an 
explosion and a display of incandescence which lighted up the 
objects around us as in full moonshine. The smaller meteoric 
bodies into which the principal mass became divided were very 
quickly extinguished, and I looked in rain for the luminous 
track in the heayens which sometimes lingers after these brighter 
kinds of meteoric displays. The atmosphere was at the time 
imusually clear and calm, and the light appeared to me to be 
perfectly white. There was no audible sound accompanying its 
finfld extinction. " John Spiixmu, 

**Hon. Secretary afthe Photographic Society " 

A GoBBESFOMDBNT writes of this Meteor seen in Birmingham : 
— " It was but a momentary glance, but sufficient to show that 
the meteor was one of no ordinary magnitude. It disappeared 
in the SE., at an altitude of somewhere about 35 degrees, as 
nearly as I could estimate it. The meteor appeared considerably 
larger than the planet Venus when at her greatest brilliancy, 
and the colour was decidedly blue. Ko sound accompanied the 
meteor that I could discover, but the heavens were illuminated 
as by a^ash of lightning.'* ________ 

BAILLIAMT MBTBOB. 

Mb. James Kicxett writes to the Times from Qotterstock 
Oundle, Northamptonshire, Dec. 13: — "I was walking last 
evening within a quarter of a mile from this village, with my 
face eastward, when at 6h. 13m. 30s. f.h., Greenwich mean time, 
I was startled by the bursting forth of a splendid Meteor, nearly 
due east, and about four or five degrees above the horizon. It 
took a westerly course, and made a gentle curve or arc under the 
plane of the constellation Ursa M^or. Its greatest altitude 
attained was from 18 to 20 degrees. Its motion was not rapid, 
as I think it must have been in sight from 15 to 20 seconds. 
On passing to the westward of the Ursa Major group, it broke up 
like a rocket, at about the same altitude in the western quarter 
as that at which it made its appearance in the eastern. It was 
far the most brilliant meteor I have ever had the good fortune 
to behold, in size as large as the planet Venus, but of an in- 
tensely bright bluish light. It was surrounded by a beautiful 
halo, so that I could distinctly see nearly all the prismatic 
colours. When it exploded, which it did, as I have described, 
like a rocket, it fell in a bouquet of stars as bright as the parent 
meteor, and beneath each of them were pendants of a dull red 
colour, like the falling of some bumt-up substance. The evening 
was beautiful and still, the atmosphere overhead very clear ; the 
moon shone brightly, so that I had no difficulty in seeing mj 
watch. Jupiter and Venus were in all their glory. There was 
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$. thick mist near the horizon, amounting almost to a fog; 
this, with the low altitude, will account for the beautiful halo. 
I heard no sound on the explosion, but then my hearing is im- 
perfect. I have spent the great part of many hundred nights on 
a 8hip*» deck at sea, but never in any latitude have I seen any^ 
thing 80 grand as this splendid meteor." 



lOmiiOBITBS. 

If these substances possess no interest from a utilitarian point 
of view, there are few things which possess more when regarded 
from any other. Assuming the reader to be acquainted with the 
constitution of Meteorites, and the condition in which iron is 
found in them — ^that is to say, in a pure state, instead of in the 
form of iron ore as dug firom the mine — ^we may now state that, 
according to M. Stanislas Meunier, a great step has been 
made towards a positive knowledge of the source from whence 
th^ issue. Various hypotheses have been put forward at 
difirerent times on this subject : some have suggested that they 
were formed by a combination of atoms of iron, nickel, and the 
other substances foimd in meteoric iron, which they supposed to 
be floating in the atmosphere ; others have conjectured that they 
were thrown out of volcanoes in the moon, and some have main- 
tained the hypothesis that they were erupted from the earth 
itself. Without entering upon a discussion of either of these 
theories, it may be stated that M. Meunier says that on examin- 
ing the mass of meteoric iron found at Deesa, in Chilli, he found 
it to possess an unexpected resemblance with a block found at 
Caille (Maritime Alps) and another which fell at Setif, in 
Algeria, on the 9tlf of June, 1867. The Deesa meteoric is a 
compound of these two stones ; it contains an iron identical with 
that contained in the Caille meteorite, iigected in a state of 
igneous fusion into a stone identical in substance with that of 
Setif. The Deesa stone is, therefore, an erupted block, and is 
the first of the kind that has been discovered. Moreover, it is 
clearly shown that the iron of the Caille meteorite and the stone 
of that of Setif have a similar stratification, consequently they 
are supposed to have formed part of the same unknown globe, 
and this is the first time such a connection has been materially 
demonstrated. He observes that the meteorites which now faU, 
on the earth are not of the same mineralogical nature as those 
which formerly fell on this globe. Originally thejjr were masses 
of iron (a very large block may be seen in the Bntish Museum, 
which was found on the plateau of Quito), but only three such 
masses are known to have fallen within the last 118 years, 
whereas there have been on an average three falls of meteoric 
stones yearly. The greater part of the numerous pieces of iron 
deposited in collections have fallen at unknown epochs ; the 
meteoric stones are of comparatively recent date. Perhaps it 
might with more correctness be said that the meteoric stones 
B 2 
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"which fall now art of a new kind, for none of a carboniferous 
nature are known to haye reached the earth previous to 1803, 
whereas there are four known inatances since that time. From 
these combined facts he concludes that the meteorites are the 
rains of one or several celestial bodies of geologically recent date 
which moved round the earth, or possibly round the moon, which, 
having gradually lost their internal heat — ^long before the moon, 
owing to their lesser volumes — have, in the coldness of space, 
crumbled apart gradually, portions being left in various parts of 
the orbit in which they formerly moved, thereby forming a kind 
of ring of fragments, or rather a series of rings, according to the 
densities of the different masses ; that the masses nearest the 
centre of the disintegrated planet, containing the largest propor^ 
tion of iron, came first within the range of the attraction of the 
earth, and that these have been followed by meteorites composed 
partly of metals and partly of stone, such as now occasionally 
reach us. He anticipates that these may hereafter be followed 
by stones containing less and less metal. The conclusions he 
arrives at are that the fate of this planet exhibits what will 
eventually be the doom of the moon, the globe we inhabit, and 
all the other planetary bodies of the system, of which the sun 
alone retains the original type. — Times, 

THE ArSTRALIAN SKIEf « 

More than a year ago a discovery was announced by an 
astronomer in the Southern hemisphere, which seemed so strange 
and so perplexing, that Sir John Herschel, commenting on it, 
remarked " that no phenomenon in astronomy had yet turned up 
presenting anything like the same interest, or calculated to raise 
so many and such momentous points for inquiry and specula, 
tion." One of those mysterious nebulous masses which astrono- 
mers had been in the habit of regarding as galaxies, resembling 
in extent and magnificence the sidereal s<£eme to which the 
sun belongs, seemed to be undergoing an astounding series of 
changes. During these winter nights, when Orion shines with 
full glory, the famous nebula which clings around his pendant 
sword jM-eeents to our northern observers an object similar to the 
nebula in question. Every one has heard of the strange interest 
which attaches to this Orion nebula, of the mysterious far- 
reaching arms which extend from it, the dark central vacancy, 
and the brilliant array of stars which the six-feet mirror of Lord 
Eoss has brought into view in the very heart of the nebula. But 
in the Southern skies there is an object of the same class even 
more glorious and more mysterious. In the richest part of the 
southern heavens, a part so rich indeed that, according to the 
argument of a well-known astronomer, the splendour of the con- 
stellations comprised in it illumines the heavens as a new moon 
would, there lies the great nebula known among astronomers as 
»• the Nebula in Argo." The Orion nebula can only be seen on 
the darkest nights, but the great -Argo nebula shines as brilliantly 
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a^ a third-magnitade star, and is scarcely obliterated even by* 
the effulgence of the full moon. It is, in fact, the most splendid 
nebula in the whole hearens. Yet tJiis glorious object, whose 
contemplation has led our most thoughtful astronomers to form 
new ideas of the grandeur of the universe, whose dimensions 
seemed immeasurable by any unit of length men could devise, 
the whole of this magnificent nebula is drifting about like a 
cloud before a shifbing wind. — SpecttUor, 



▲NTABCnC DI600VBBT AND THE TBANSIT OF VENUS. 

There has been read to the Itoyal Institution a paper by Stafif- 
Commander Davis, who had sailed in the Terror in Sir James 
Ross's Expedition to-vrards the South Pole, " On Antarctic 
Discovery and its Connection with the Transit of Venus in 
1882," 

Commander Davis in his paper gave a brief historical sketeh 
of the progress of Antarctic discovery from the voyage of Dirk 
Gerritz, a Dutchman, who sailed in the G-ood News, from Eotter- 
dam, in 1599, and discovered the islands of South Shetland; to 
the expedition of the Erebus and Terror, which left England in 
September, 1839, and made two successful pushes towards the 
south, the first at the end of 1840, and the second at the end of 
1841. All the various discoveries of land within or near the 
Antarctic zone were passed in review, and the accounts of the 
different navigators analysed, recusons being given for finally 
erasing some portions of land from our maps which were said to 
have been seen, but had been, in the experience of the author of 
the paper, satisfactorily proved to have no existence. Cook 
attained the high latitude of 71 deg. 15 min. in January, 1774, 
and Bellingshausen, the Russian navigator, reached 70 deg. in 
the same month of 1821 ; but to Weddell, in 1823, the honour 
was due of advancing the nearest to the South Pole, before the 
voyage of Sir James Eoss, this gallant of&cer having reached in 
two small sailing vessels 74 deg. 15 min. of south latitude, being 
185 miles further south than any navigator that had preceded 
him« Boss, in 1841, reached 78 deg. 4 min. south latitude. 
Some years afterwards (1830 to 1839) South Polar exploration 
was much encouraged by the spirited and enterprising merchant, 
Mr. Enderby, one of whose vessels, under Bisooe, discovered 
Enderby Land (on the meridian of Madagascar) and Graham's 
Land, due south of Terra del Fuego. In this voyage Biscoe 
passed over 1 60 degrees of longitude, south of the parallel of 
60 deg. After a sketch of the discoveries of Lieutenant Wilkes, 
jyUrville, and Sir James Eoss, the author proceeded to explain 
the phenomenon of the transit of Venus over the sun's disc, 
which occurred only twice in a century, and the accurate obser- 
vations of which would enable astronomers to ascertain the 
precise distance of the earth from the sun, calculations of this 
distance having varied lately to the extent of between four and 



d by Google 



2C2 THE TEAK-BOOK OP FACTS. 

fire millions of miles. By observiDg the time of ingress and 
egress of the planet on the sun's disc (the passage occupying six 
hours) at two stations, separated from each other by as nearly 
as practicable the whole diameter of the earth, the distance could 
be arrived at. The transit would occur on the 6th of December, 
1882, and one of the two stations must be in a high southern 
latitude. Crozet's Island and Kergueland Land would not be 
desirable, on account of the constantly clouded skies of those 
places. Sabrina Land, one of the points suggested by the 
Astronomer Koyal, would most probably offer a range of moun- 
tainous land between the obserrers and the sun, and was not, 
therefore, to be recommended. The author gave the preference 
to Possession Island, near the coast of South Victoria, on which 
Boss's £xpdition landed in 1841, provided no harbour be found 
on the mainland of South Victoria or on Coulman Island (lat. 73 
deg. 45 min.). As the transit occurs so early in the southern 
summer as the 6th of December, it would not be possible to reach 
so high a latitude and erect the observatory in the same season ; 
the party would, therefore, have to be landed the previous 
summer and winter there, the ships proceeding to HolMirtoii to 
refit, and returning to fetch them when the observations were 
completed. In conclusion, the author expressed his ardent hope 
that England, who had already gained the chief honours in Polar 
discovery, would take the leading part in carrying out this mag- 
nificent enterprise. 

Captain Kichards, B.K (Hydrographer to the Admiralty), said 
that he had no doubt the Government would be prepai«d to 
carry out the suggestions of the Astronomer Royal when the 
time arrived. It was necessary, however, to bear in mind that 
circumstances had changed since the Erebus and Terror were 
despatched on their famous voyage to the South Magnetic Pole. 
The Admiralty could then order such expeditions, but they no 
longer had that power; it was to the public opinion of the 
country now that the initiative belonged ; but he had no doubt 
that, as the country took so great an interest in the transit of 
Venus in 1786, it would not fail in desiring an expedition in 
1882, and it rested with such bodies as the Boyal Geographical 
and other societies to arouse public interest in the matter. 

In the discussion which followed, Captain Sherard Osboni 
expressed the opiiiion that to insure the success of an Antarctic 
Expedition in 1881 it was necessary to train men beforehand for 
the arduous navigation of those icy- regions, and this could best 
be done by Arctic exploration. The present time of peace was 
• favourable to the employment of our ships and men in such 
expeditions, in which science woidd be benefited and experience 
gained. 

Admiral CoUinson, Sir L. ISTClintock, Dr. Bae, and Admiral 
E. Ommanney spoke to the same effect Sir E. Belcher and 
General Lefroy also took part in the discussion. 
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THB TRANSIT OF TSNUS. 

Enqiakb is to be represented in the expedition to be sent out 
to various parts of the world, to observe the approaching Transit 
of Venus, upon which the following very able paper has appeared 
in the Saiurdai/ Review, August 14, 1869 : — " The problem which 
has to be solved, which the Astronomer-Boyal has well called 
* the noblest problem in astronomy,' is the sun's distance from 
the earth, and it may be well to show at the outset why and how 
' it is Uius attacked. It is well known that, to find the distance 
of any object on the earth from us, it is not at all necessary to 
walk over and actually measure mechanically the interval ; it 
suffices to mark out a much smaller distance, called a base line, 
and then from either end of this base line, to observe 
the angle between the distant object and the other end of 
the base. Only one condition is necessaiy; and, for instru- 
mental reasons, the base line must be of appreciable length with 
regard to the distance of the object. Such a mode of measure- 
ment even may be applied to the moon, which is roughly a 
quarter of a million miles off, the observations being made, say, 
at Greenwich and the Cape of Good Hope, since the distance 
between those places — the base line— is appreciable when com- 
pared with the moon's distance. But when we come to the sun 
the case is different. If we could place two observers on the 
Equator, one in longitude deg,, and the other in longitude 180 
deg., we should then have the largest diameter of the planet as the 
base line ; but^ compared with the sun's distance, 7,900 miles 
(the earth's largest diameter, and consequently the greatest 
distance between any two places on it) is instrumen tally nU — 
our base line is inappreciable — and this, the most obvious and 
direct method, therefore fails. ' 

" It is generally supposed that Halley was the astronomer who 
first pointed out the flank attack on the sun's distance rendered 
possible by the transits of Venus over the sun's disc ; but this is 
not the case. The suggestion is due to James Gregory, who 
suggested in 1663 that observations of Venus or Mercury, when 
they come between us and the sun, and are seen to pass over his 
disc, may give us the required information. An attempt to ex- 
plain this will require a little attention. The method is really 
founded on one of Kepler's laws, by which mankind , became 
acquainted with the relative distances of the planets from the sun 
long be^re they could determine their absolute distances. The 
thing to be done, therefore, is to measure the distance of the 
nearest planet from us, and then something like a rule of three 
sum tells us the distance sought, i.e., the sun's distance from us. 
Now the planet which in its journey round the sun comes nearest 
to us is Venus, and she comes, as we now know, near enough 
to allow us to apply the base line method, as in the case of 
the moon, were it not for the unfortunate circumstance that, as 
her path lies within oars, when she is nearest to us she is 
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between ns and the sun, and consequently has her non-illaminated 
side turned towards us, so that she is generally invisible at soch 
times. Bat not always, for sometimes she comes exactly between 
us and the sun, and appears as a. black dot on the sun's face ; 
that is, we have a transit of Venus oyer the sun. 

" Now let us see what happens, and let us regard the sun as a 
screen on which the planet is yisible. In the first plaoe, an 
observer at the centre of the earth would see the planet travelling 
in a straight line over some part of the disc. An observer at the 
North Pole would see the planet's path projected lower down on 
the sun ; similarly an observer at the South Pole would see the 
path projected higher up. In fact, as seen from the North and 
South Poles, the paths of the planet over the sun would be 
separated by a certain internal. 

*' Now suppose the sun to be exactly as far from YeniiB on one 
side as the earth is on the other, it is evident that the apparent 
interval between the two paths would represent on the sun a 
distance exactly equal to that between the two observers ; but we 
know, to start with, that the distances of Venus from the earth 
and sun are as 28 to 72 nearly, so that the interval between the 
two paths will always bear this relation to the distance between 
the two stations on the earth from which they are observed. If 
it were possible at the same moment of time to photograph the 
planet on the sun from two distant stations such as we have 
imagined, the problem would be at once solved, and in this way. 
We could determine the length of the line, as seen at Venus, 
which joins the two stations on the earth at which the observa- 
tions are made ; we could then increase this in the ratio of 28 
to 72, to find the exact separation of the black dots representing 
Venus on the photographs. Hence we could determine the size 
of the sun, and hence its distance. But in practice the thing is 
not so easy, the amount of separation of the apparent paths of the 
planet over our screen — the sun — can only be laboriously 
determined from their length, because simultaneous observa- 
tions are out of the question; and as the difference in the 
lengths of the paths — that is, the time the planet takes to 
travel over the sun — ^is thus the point of inquiry, it is necessity 
to make this difference as great as possible to give accuracy to 
the result. From this requirement comes the necessity of 
choosing the stations at which the transit is to be observed, 
most carefully bearing in mind at the onset that the earth is a 
rotating globe— a consideration which complicates the matter to 
a tremendous extent. Hence it was that Captain Cook went to 
Otaheite in 1769 on the occasion of the last transit, that Father 
Hell observed in Lapland, that Mr. Green observed at King 
George's Island in the South seas, and so on. 

** Before we refer more particularly to the next transit, it will 
be well to give the results of the last, and to state briefly the 
work that has been done in the interval, in order to give an idea 
of the extraordinary interest which centres in the observations of 
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the one in 1874, for obBervations of which the arrangements will • 
require to be begun at once. If we take up an early edition of 
Ferguson's Astronomy ^ an admirable book written about the 
middle of the last century,, we shall find it roundly stated that 
the earth's distance from the sun is 82,000,000 miles. The first 
transit of Venus, in 1763, brought this up to 95,173,000 miles, a 
number so near the one obtained in the next transit, that of 1769, 
that till quite recently some foul play was suspected in the observa- 
tions made in the last-named year to render the results similar. 
Fortunately, however, we are now no longer dependent upon 
transits of Venus. Our instrumental means are now so greatly 
improved that we can apply the base line method to Mars, and 
not to mention other means, even the velocity of light has been 
brought to bear on the problem ; and, singularly enough, the result 
of all this modem work and of more indirect methods has been to 
show that the value of the distance derived from the observation 
of the transits in the last centary requires to be reduced by some- 
thing like 4,000,000 miles. It might be imagined from this high 
number that the astronomers were egregiously at fault, but the 
delicacy of the problem must be borne in mind. The error they 
made in the sun's angular diameter, granting it to be an error, is 
no greater than the breadth of a human hair viewed at a distance 
of 126 feet 

*' But this is not all. Soon after the concordant results of all this 
work had so satisfied astronomers of the necessity of reducing the 
received value, Mr. Stone, of the Greenwich Observatory, carefully 
and wisely going over the old work in order to be able to direct 
the proposed observations, found that an excessively curious pheno- 
menon, to which we can only refer, observed at the transits, had 
misled the observers, and that, if its infiuence were taken into 
account, the value of the sun's distance obtained from the transit 
of 1769 was marvellously concordant with the recently deter- 
mined value. Mr. Stone has received the gold medal of the Boyal 
Astronomical Society for this research, and well he deserves it. 
The conclusion at which he has arrived will enable the observers 
of the approaching transit to obtain results of the last degree of 
accuracy. 

" To make the most of the transit of 1874 it will be desirable to 
have observations made at Owhyhee, Marquesas Islands, Ker- 
guelen's Island, Crozet Islands, Mauritius, Eodriguez, some station 
on the Southern Continent, Auckland Islands, New Zealand, and 
Alexandria, and some other stations which need not be included 
in this list. In connection with these places there are two reasons'* 
why the arrangement must be made at once. It is absolutely 
necessary that the longitudes of Woahoo (Owhyhee), Kerguelen's 
Island, Mauritius, Auckland, and Alexandria should be determined 
with the greatest accuracy, not merely with the transit of 1874 
in view, but to help in the transit of 1882. Hence we shall want 
five sets of instruments, consisting of a transit, altazimuth instru- 
ment, a clock, several telescopes, and several chronometers, and- 

Digitized by VjOOQIC 



200 THE TEAB-BOOK OP FACTS. 

at present these instniments do not exist. Secondly, it may be irell 
to determine the longitudes before the transit, and not while it 
is going on. The desirableness of this course seems indeed obvious. 
But, after all, the most important consideration is that connected 
with the observations on the Southern Continent. Althougk 
observations here will be essential in 1882, the Astrommer- 
Koyal, we gather, does not insist upon them for the transit of 
1874, although their desirableness is beyond all question. 

" Admiral Ommanney, no mean authority on such matters, is 
for a preliminary survey of the coast of the Antarctic Continent 
before the transit of 1874 — ^Victoria Sound being explored with 
the greatest care ; and he points out that up to the present time 
we have not availed ourselves of steam-power in the higher 
•oathern latitudes ; and Staff-Commander Davis, the companion 
of Sir James Ross, strengthens this view, as he maintains that 
it will be essential that the observing party should pass the 
^nter in huts on the continent itself, as the ships could not 
winter there. If this should turn out to be the case, let us hope 
that the comfortable time and * plenty of penguins to live on,' 
which Commander Davis promises, will be realised. It might 
easily happen that the observation of the transit would be only 
one among many scientific advantages resulting from such a 
sojourn." 

ICETBOROLOOT OF INDIA. 

As our readers are aware, a regular system of Meteorological 
Observations for Great Britain and Ireland, under competent 
direction, has been for some time in operation, and with en- 
couraging results. Meteorological Observations are made in 
India also, but we have not heard that they are conducted on a 
uniform system, or that any care has been used to refer the 
instruments employed to one trustworthy standard. And yet 
the Meteorology of India should be a subject of the highest 
interest and importance. When we consider the vast extent of 
country, its different elevations, from the Himalayas with their 
perpetual snows to the torrid heat of the sandy plains and the 
sweltering temperature along the coasts, the periodical winds and 
rains, we see that phenomena of the weather are there to be 
studied' on the grandest scale. That the study would prove 
highly instructive and advantageous to science cannot be 
doubted. It is true that Colonel Strange, as inspector of 
(scientific instruments to the Government of India, is doing good 
work at the dep6t in Belvedere Road, Lambeth ; but until all 
the instrunients he sends out are accompanied by uniform 
systematic instructions for use, and all axe comparable by one 
standard, we shall not obtain such a knowledge as we require of 
the meteorology of India. Meanwhile there is useful information 
to be gathered from the annual reports of weather in diflerent 
districts, as we recently pointed out; and now we have Mr. 
Neil's Report on Meteorological Observations registered in the 
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Punjab duriDg 1867. It presents particulars of atmospheric 
pressure — temperature (in shade and sun), humidity, direction 
of wind, and rainfall. Mr. Neil explains that he gives the rain- 
fell from thirty-two stations throughout the province, with a 
view to show the connection between the fall of rain, whether 
general or local, and the contemporaneous atmospheric pressure, 
and direction of wind. The particulars are given for every 
month of the year; and in addition there is an account of 
Ladakh and its climate, which should be interesting to meteor- 
ologists and geographers. It is the most westerly country 
inhabited by the Thibetan race, with a length of 200 miles and 
a mean breadth of 150 miles. The summer climate is described 
as delightful ; the malarious forms of fever are almost if not 
quite unknown ; bronchitis and lung diseases generally are very 
rare, and the same may be said of diarrhcea and dysentery. 
And when we add that a summary of daily observations for one 
year on the climate of the Pangi Valley, made by the officer who 
superintends the felling of timber in Pangi, is included in the 
Report^ weather students may, perhaps, judge the better of its 
value as a work of reference. — Athenaum, 



NIGHT TEUFEBATURE. 

Db. Stabk reports that one of the most important elements 
bearing on vital statistics is Night Temperature. It is the night 
temperature, far more than that of the day, which has the most 
deleterious influence on human life. He recommends that, along 
with the statistics of mortality, both the absolute and the mean 
lowest or night temperatures should be published. Experience 
in Scotland has shown that an excessively cold night, when the 
temperature falls to ten degrees or to five. degrees, or below zero, 
the change is most fatal to the aged, to the very young, and to 
those weakened by disease. In some of the smaller parishes of 
Scotland a cold night has been known to kill all persons above 80 
years of age ; husband and wife, brother and sister, being found 
dead in their beds in the morning after such a night of cold. 



THE HOUBLT SELF-BECOBDING ANEBOID BABOlfETBB. 

This new instrument was introduced to the Meeting of the 
British Association at Exeter, and is constructed by the London 
Stereoscopic Company, Cheapside and Kegent Street. 

Those who have been in t^e habit of watching the Barometer 
from day to day, and of recording its indications at stated hours, 
know that between the intervals of making the record, important 
fluctuations in the index take place, which, if recorded, would 
furnish valuable data as to the general tendency of the atmo- 
spheric pressure. The Hourly Self-Kecording Aneroid Barometer 
is designed to supply this information. 

It consists, in the first place, of a large and powerful Aneroid 
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Barometer, with 8-inch dial, which, although the same in prin- 
ciple as those in general use, is especially constructed for this 
instrument, being furnished with a vacuum chamber of much 
larger area, thus securing increased sensibility, besides insuring 
the necessary amount of mechanical force to work the pencil 
connected with the hourly self-recording portions of the instru- 
ment. This arrangement consists simply of a light wheel about 
two inches in diameter, fixed on the centre arbour, to which is 
attached a length of light chain such as works roimd the ftusee 
of an ordinary watch. This chain is carried through the top of 
the instrument, over a succession of guide pulleys, until it reaches 
the pencil carrier which works on the guide-rod. The peneil 
faJXs by its own weight, and is raiud by an increase in the pres- 
sure of the atmosphere. 

An eight-day dock, with 8-inch dial of special construction, 
having a pendulum ten inches in length, beating half-seconds, 
furnishes the means of making an hourly record. 

Between the clock and the barometer revolves a vertical 
cylinder four inches in diameter, having a paper attached to it, 
ruled to correspond with the barometer scale, and near to this 
paper is fixed the guide-rod supporting the pencil, which, by 
simple mechanism connected with the clock, marks its own 
position at every hour. 

The paper, besides being ruled horizontally into inches and 
tenths, to correspond with the barometer scale, is divided 
vertically into seven principal and seven minor divisions, in- 
dicated by darker and lighter lines. The light lines represent 
the noon, and the darker lines the midnight, of each twenty-four 
hours ; the paper thus lasts one week. 

By these means a black dotted curved line is produced, show- 
ing the height of the barometer, whether it is falling or rising, 
for how long it has been doing so, and at what rate the change 
is taking place — whether at the rate of one-tenth per hour, or 
one-tenth in twenty-four hours, — ^facts which could only be ob- 
tained by very frequent and regular observations from an ordinary 
barometer, but which are nevertheless essential to a reliable 
" weather forecast." 

The following is an extract from the testimonial by James 
Glaisher, Esq., July 28, 1869:— 

" The London Stereoscopic and Photographic Company's Self- 
Recording Aneroid Barometer : — This Instrument has been in 
comparison with the readings of a Standard Barometer from 
June 21st to the present time, and it has acted very well through- 
out the whole time, 

" Signed, Jahbs Glaishbb." 
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The mean temperature of the air was 49®*6, being 0°'l abore 
the average of the preceding 28 years ; the temperature of the 
Dew Point was 43°*8. The mean degree of humidity was 81, 
complete saturation being represented by 100. Eain fell on 147 
days during the- year. The amount of rain collected was 24^^^ 
inches, being 1*^ below the average amount. 

With the exception of the seven days from January 19th to 
25th, the months of January and February were both remarkably 
warm. Erom March Ist, the excess of temperature averaged 
more than 6^® daily. On March 2nd, weather of a decidedly 
opposite or wintry character set in and continued till the 5th of 
April. On the 6th a period of warm weather set in ; it extended 
to April 29th, and the mean daily excess of temperature over 
the average was for these 24 days 5^^, On the 30th of April a 
period of cold and warm days alternated, but the colder pre- 
dominated, as the temperature averaged a defect below the average 
of nearly sixth-tenths of a degree daily. A much more decided 
cold set in on the 13th of May and continued with but trifling 
exceptions till the 1st day of June, being the most intense towards 
the end of the montli, when deficiencies of daily temperature 
amounting to 11° and 12° were experienced. The mean tem- 
perature of the period from May 13th to June 1st was 3°-9 in 
defect daily, and this loss of temperature was almost whoUy 
during the hours of the day, which were usually from 6° to 7^ 
too low, the night hours usually being at about their average 
values. From June 2nd to June 8th (with the exception of the 
4th day, which was cold) the period was warm, and excessively 
so on the 7th, on which day throughout the whole of the 24 
hours there was an excess of temperature of no less than 14}°, 
and the mean temperature of the six days ending June 8th was 
3^° in excess over the average daily temperature for the period. 
A very remarkably severe period of cold weather set in on the 
10th of June and continued unchecked till the 3rd of July, some 
days being marked by exceedingly low temperatures ; the nights 
as well as the days were equally cold, and the average tempera- 
tures of these days for the whole 24 hours was as large as 6}° 
in defect of daily temperature. 

On the 4th a warm period began, and continued till the end of 
the month, with very little rain, the temperature for these 28 
days averaging a daily excess of 3°'4. A sudden change set in 
on the Ist of August, the temperature declined below its season- 
able average and continued so till the 21st, with frequent rain 
in light showers, the average daily deficiency of temperature for 
the period being 2°'8 ; from the 22nd day there was a very warm 
period of a week's duration, with brilliant sunshine, and the excess 
of temperature daily was as large as 8° ; on the 28th of August 
the excess of temperature was as large as 12° ; on the 29th the 
weather changed to cloudy, bleak, and cold, and the daily deficiency 
of temperature averaged 3°*8 till 3rd September. On 4th Septem- 
ber the temperature passed again above the average, and the 
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weather was generally warm till the end of the monthf the aver^ 
age daily excess of temperature in the last 27 days being 3^*2. 

The meaii temperature of January was 41^*1, being 4*^*9 higher 
than the average of 98 years, higher than, the coiTesponding tem- 
peratures in 1867 by 6^% and in 1868 by 3°-9, but lower than 
in 1866, when 42°-6 was recorded. 

The mean temperature of February was 460'3, being 6®-9 
higher than the average of 98 years, and with the sole exception 
of 1779, when the same temperature was recorded, higher than 
the corresponding values in any year in the period 1771-1868. 

The mean temperature of March was 37°'6, or 3°-6 lower than 
the average of the preceding 98 years, and Q'^'5 colder than 1868. 

The mean temperature of April was dO^'3, being 4^*3 higher 
than the average of 98 years, and there have been four instances 
only of warmer Aprils, in the years 1779, 1821, 1844, and 1865. 

The mean temperature of May was 50^*6, or 2°-l lower than the 
average of 98 years, and lower than the corresponding values in 
1868 by 6®-8, but higher than in 1866, when 60°-l was recorded. 

The meaH temperature of June was 6o°-3, being 2°-9 lower 
than the average of 98 years, and lower than any corresponding 
value since 1824, with the sole exceptions of 1830 and 1860, in 
the first of Jwhich years the same value was registered, and in the 
second 54^*8. The mean temperature of June in the year 1868 
was 62°-0, being 6°'7 higher than in this year. 

The mean temperature of July was 64°'6, being 3°*1 higher 
than the average of 98 years, lower than the corresponding tem- 
perature, in 1868 by 3°-0, but higher than in any previous year 
as far back as 1859. 

The mean temperature of August was 60°-8, being 0°*1 higher 
than the average of 98 years, lower than in 1868 and 1867 by 
2°-8 and 1^2 respectively, but higher than in 1866, 1865, and 
1864, when 69^*4, 59^-9, and 59°-6 respectively were recorded. 

The mean temperature of September was 59°-0, being 2°-5 
higher than the average of 98 years. In 1868 the value recorded 
was 60°-5 ; in 1867 and 1866, 57°*6 and 56°-4 respectively. 

The fall of rain was 1*1 in. in excess in January; 0*7 in. 
in February, 1*2 in. in May, 0*7 in. in September, slightly in 
November, and 0-9 in. in December; and 0*2 in. in defect in 
March, 0*7 in. in April, 0*9 in. in June, 2*0 in. in July, 1*2 in, 
in August, and 1*0 in. in October. 

The mildness of the weather in January and February ren- 
dered important service to the grazier, the grass lands affording 
sufficient nourishment, enabling him to carry his live stock over 
the winter without the anticipated difficulties. At the end of 
February vegetation was remarkably forward, being from three 
to four weeks in advance of ordinary seasons. Agricultural work 
in the field made but little progress in these two months, owing 
to the land being in many places unsuitable for working, being 
t-oo moist. During the greater part of March vegetation was 
nearly stationary and made no progress ; the check was advan- 
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tageoQS. ' At the end of the quarter regetation was nearly in tihe 
same state as at the end of Februar}% excepting grass lands, 
pastures, and meadows, which in many places had lost the rich 
green and put on a brown dingy colour. Agricultural spring 
operations were generally in a backward state, a great deal of 
ploughing and sowing remained to be done. 

The wintry character of the month of March checked the 
progress of vegetation, the fine and genial weather in April, 
however, caused vegetation to progress very rapidly, and at the 
end of the month the prospects of harvest were very good. The 
cold weather in May and June was altogether unfavourable, and 
at the end of the latter month all the cereal crops were back- 
ward, and great uncertainty prevailed as to the yield. In the 
southsm counties alone, and even there, com only of the early 
kinds were in ear and blossomed, and th^re seemed to be every 
probability that the harvest would be lat^. 

Harvest work began in the south of England in the first week 
of August, it became general towards the end of the month, and 
was nearly completed at the end of September, excepting in the 
north-west of Ireland, and in the Scottish Highlands. The 
opinions on the produce are very conflicting in respect to yield 
and quality. The barley -crop is spoken of as the best ; the 
wheat and oat crops both somewhat below an average; and 
beans and peas are both short crops. The potato crop is spoken 
of as of good quality, but small, and free from disease. 

The Pressure of the Atmosphere^ at the height of 160 feet above 
the mean level of the sea, oscillated above and below the average 
during the first few days in January, but on the 6th a steady in- 
crease set in, and, with the exception of the 1 4th and 1 6th, re- 
mained constantly above the average till the 25th, the readings 
during the whole of this time being generally above 30 inches. 
A period of depression then ensued, which lasted till February 
3rd, and on two occasions during this time the defect from 
average was as much as 0*8 in., the mean readings on each day 
being 28*9 in. From February 4th till March 7th small 
fluctuations occurred, the readings being alternately above and 
below the average in short periods; the amount of excess or 
defect on one occasion only being greater than 0*4 in. From 
the 8th to the 21st the readings were constantly below the 
average ; an increase, which reached its maximum on the 23rd, 
then occurred, but on the 26th a rapid decrease set in, and the 
readings remained in defect during the remainder of the< month. 
During April they were generally above the average, the only 
departure worth noticing being from the 16th to the 17th, when 
a depression took place to 29'06 in. From the 21st to the end of 
the month high readings were prevalent, the mean amount of 
excess above average for this period being as much as '24. On 
the Ist of May a steady fall commenced and lasted till the 6th, 
the minimum recorded being 2902 in., but on the same day an 
equal steady rise took place and attained its maximum (30*061 in.) 
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on the 13th. Decreasing readings were again recorded between 
the 14th and 19th, and from this time to the end of the month 
the readings were above and below the average several times. 
The barometric variations during June were very small, the 
greatest departures from average amounting only to — *4 and 
+ '3 respectively. The readings were, with the sole exceptions 
of the 4th, 12th, 13th, 14th, and 16th, constantly in excess of the 
average, and usually either above or very close to 30 inches. 
During the month of July the readings of the barometer were, 
with but few exceptions, above the average. The maximum re- 
corded was 30'24 in., the minimum 29*64 in., and the range of 
readings 0*60 in. The only movement worthy of notice commenced 
on the morning of the 23rd, the reading then being 29-92 in. ; it 
attained its minimum (29*64 in.) on t£e 26th, and a steady rise 
then occurred which lasted till the 30th. 

From the 1st to the 14th August the readings oscillated above 
and below the average several times, the absolute minimum, 
29'39 in. (being also the absolute minimum for the month), 
occurred on the 9th. From the 14th to the end of the month 
the readings were above the average and above 30 in. 

The mean readings of the barometer in the months of July and 
August were remarkably high, in the former month it was 
29*928 in., and in the preceding 20 years there have been only 
two instances in the month of July of such high readings, viz., 
in the years 1859 and 1863, when the readings were 29*937 in. 
and 29*961 in. respectively. In August the reading was still 
higher, being 29*968 in., and the only preceding instance of the 
mean reading in August reaching 29*9 in. in the preceding 20 
years was in 1864, when it was 29*918. 

On the 1st September a fall set in, and reached its minimum 
(29*50 in.) on the 6th, a rise then occurred to 29*76 in. on the 
7th. Decreasing readings were again recorded to 29*20 in. on 
the 10th, succeeded by a small increase to 29*40 in. on the 11th. 
A rapid fall then took place and reached its lowest point at 
5h. A.M. of the 12th, 28*58 in. being recorded ; and this again 
was followed by a steady rise to 30*08 in. on the 23rd. 

During the periods of great depression in September, viz., the 
9th to 20th, violent gales raged from the south-west, causing 
great destruction of life and property. The mean pressure of 
the wind on the square foot during this month was as much as 
1*0 lb., the corresponding values in July and August being only 
0*2 lb. On numerous occasions pressures were registered above 
30 lbs. on the square foot. The mean daily horizontal movement 
of the air in September was 349 miles against 213 and 224 miles 
in July and August respectively. 

The mean readings in September were very low, viz., 29*642 in., 
and in the preceding twenty years' the only instances in the same 
month of lower readings were in 1841 and 1866, when the read- 
ings were 29*624 in. and 29*575 in. respectively, 
s 
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pROFRssoB Graham, F.R.S. — ^This eminent chemi|it was born in 
Glasgow in 1805. He was entered as a student in the Uniyer^ity 
of Gksgow, and, in J. 824, took the degree of M.A. Under Dr. 
Thomson, then Professor of Chemistiy at the UniTersity; yonng 
Graham took his first lessons in the science of which he after- 
wards became a celebrated expositor. Subsequently he removed 
to Edinbargh, where he gained the favour and patronage of Sir 
John Leslie, so well known for his investigations of the pheno- 
mena of heat. Mr. Graham retnmed to Glasgow in 1S28, and 
established a public laboratory there for the study and practice 
of chemistry. In 1830 he was nominated Andersonian Professor 
of Chemistry in the University. This post he held until, his 
fame having found an echo in the British metropolis, he was ap- 
pointed to the chair of chemistiy in University College. In 
1837, Graham was elected a Fellow of theBo3ral Society, and 
for the space of ten years he held also the office of Chemical 
Examiner in Arts in the London University. He was the first 
President of the Chemical Society, which he was instrumental in ] 
founding (in 1841), as well as contributing to the Transactions. 
Of the various scientific discoveries and inquiries with which i 
Mr. Graham's name is associated, the most remarkable and im- ' 
portant is his elucidation of the law which governs the dififusion ; 
of gases ; for his investigations and demonstrations, of which he | 
received the Keith Prize at the hands of the Boyal Society of 
Edinburgh, and the Gold Medal from the Boyal Society of i 
London. He was besides connected honorarily with the Insti- i 
tute of France and the Academies of Washington, Berlin, , 
Munich, Turin, &c. In the year 1855, Mr. Graham received j 
the appointment of Master of the Mint» rendered vacant by the 
resignation of Sir John F. W. Herschel. It is understood that 
the late Prince Consort was the mainspring of this upward 
movement in the career of the late Professor. He had previouslj 
filled the office of an assayer to the Mint, and it was inuigined 
by his patron that his chemical knowledge would be found vain- i ' 
able in t^t establishment. This, however, was scarcely the ! 
case, as other assayers were appoiif ted whose duty it was, and is. ' j 
to submit all bullion presented for coinage, and all coin pro- i 
duced from it, to scientific control. It is by no means neeessaij. i 
therefore, that the Master of the Mint should be a chemist. ' ' 
Far less is it essential that he should be an astronomer! ! 
The real qualifications for the post are a complete acquaintance ' j 
with machinery and mechanical operations, mathematical knov- > 
ledge, and familiarity with the art of banking and the laws of ■ 
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political economy. It is questionablH whether the late Master's 
chemical acquirements were of any real service in the money 
manufactory itself, however useful they may have been to the world 
at large. At his kboratoiy in the Mint, nevertheless, many experi- 
ments in physical science were no doubt conducted, and many of 
Mr. Graham's more recentcontributionsto the scientific wealth of 
the country were there concocted. The remodelling of the 
copper coinage in 1860-1, and its re-issue in the form of bronze, ■ 
may be justly considered the most arduous and important work 
executed during the fourteen years of Mr. Grraham's rule at the 
BoyalMint. Within the fourteen years alluded to, nearly one 
hundred Inillions of sovereigns and half-sovereigns, and some 
two or three hundred millions of silver coins, have heeA stamped 
into existence at Tower Hill. In the interests of truth it must 
be admitted that the late Master of the Mint did not seem to 
understand, or at least did not always practice, that gentle art 
which has the effect of inspiring colleagues and sulx)rdinates 
with an affectionate attachment to their chief. He was conse- 
quently not a popular Master, however conscientious he may 
have been in Ailfillin^ the requirements of his office. Seven 
months previously to his decease, his brother John, who filled the 
post of diief coiner for a brief period, preceded Thomas Graham 
along that dark vale whither the footsteps of all humanity tend. 
It is somewhat singular to observe, that Professor Graham is 
the only one that has died in office since the days of Sir Isaac 
Newton. The preceding is from a truthful Memoir in the Me- 
chanics* Magazine, I^rofessor Graham's appointment to the 
Mastership of the Mint was neither judicious nor popular, not- 
withstanding his scientific eminence as a chemist. The Master- 
ship will not be filled up, which course is better than reverting 
to the former system of making the appointment a political one. 
A portrd.it of Professor Graham, with an interesting Memoir, 
appeared in the Year-Book of Facts, 1857. 

GuiLLATJHB LiBBi, ** the man who, for this century, has won the 
palm of double strength, who has shown the greatest joint force 
in literature and science." — (The Athenawm, where it is added 
that " none but Leibnitz can be set up for discussion against 
Libri.") His principal scientific labours extend but to the age 
of thirty, and include his successes in mathematical research and 
literary investigation, his nomination to the Institute of France, 
and appointment to various scientific offices. While in France 
he published four volumes of his Mstory of Science in Italy. 
(See a striking Memoir of libri, in the Atkenisum.) 

Sib Jambs Emkbbsok Tennbnt, Babt., during his residence 
in Ceylon, designed an exhaustive work on the social, political, 
religious and natural history of that magnificent island. He can 
scarcely be said to have accomplished all he designed ; but his 
Christianity in Ceylon, published in 1850, and his more recent 
Ceylon : an Account of the Island, are admirable proofs of what 
s2 
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tJie author might have dof^ if he had had the leisure. His 
account of travels in Greece, his letters from the ^gean, his 
historical volume on Modem Greece^ are all creditable to him as 
a writer and a scholar, and Greece honoured herself by making 
him K.C. of the Order of Our Saviour. His Belgium in 1840 
was less widely known; and his works on the Copyright of 
Design and on Wine^ its Use and Taxation^ addressed themselves 
to exclusive but highly-interested portions of the public by whom 
they were appreciated. — Athenaeum. 
Hectob Bbrlioz, the celebrated French musical composer. "• 
William Jerda.n, originator and editor of the Literary 
GazeitSy which, in its day, rendered good service to popular 
science, especially in recording the results of Arctic discovery. 
Mr. Jerdan died in his 88th year. Of the Koyal Literary Fund in 
its early days he was a zealous advocate, and by his influence 
greatly aided its prosperity. His kindly help was always 
afforded to young aspirants in literature and art, and his 
memory will be cherished by many whom he helped to rise to 
positions of honour and independence. Late in life he received 
a pension of 100/. a-year for his long services to literature. — 
Times. 

Principal James David Forbes, " the British De Saussure." 
Ill health had led him to retire, a few months before his death, 
from the Principalship of the United Colleges « of St. Salvador 
and St. Leonard, at St. Andrew's. He was educated iu the 
University of Edinburgh, and there he became Professor of 
Natural Philosophy in 1833. Although hjB was accomplished in 
physical science in general, he would not have been generally 
known had he not devoted himself to the study of glaciers and 
their phenomena. The publication of his Travels through the 
Alps of Savoy, of his Norway and its Glaciers^ and of his 
Occasional Papers on the Theory of Glaciers, all marked his 
careful observations and his philosophical acumen. His dili> 
gence, adventurous spirit, and general accuracy of record, entitled 
him to the name of the British De Saussure ; and no Alpine 
philosopher and mountaineer can feel otherwise than deeply 
grateful to Dr. Forbes, who, as a British Alpine pioneer, won a 
well-deserved fame. His theory of glaciers is briefly this : — ^He 
affirmed a glacier to be a viscous body, i.e., an imperfect fluid, 
which is urged down slopes of a certain inclination by the 
mutual pressure of its parts. Viscosity was illustrated by the 
consistency of thick mortar, tar, or mixtures of plaster and glue. 
Dr. Tyndall strongly opposed this hypothesis, although it cer- 
tainly accounted for most of the phenomena of glacier motion. 
His lectures on this subject at the Koyal Institution, and his 
well-known volume on 2%e Glaciers of the Alps, have acquainted 
the philosophical public with the details of his objections to Dr. 
Forbes, and of his own experiments and views. He applied 
Faraday's discovery of the property of regdation in fractured ice 
to explain the motion of glaciers, and has ably maintained his 
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theory, although the question cannot be regarded as entirely set 
at rest. These matters of theory, however, in no degree involved 
the merit of Dr. Forbes as a patient observer and as an able 
experimenter on glacial motion. His notes on the Mer de Glace 
alone entitle him to high credit, while his details on topography 
were at one time of great value. Dr. Tyndall averrwi that 
Bishop Rendu was the first who clearly stated that a glacier 
moved like a river, and that Dr. Forbes had not sufBciently 
acknowledged the priority and value of the bishop and his theory. 
Hence arose a controversy which became somewhat personal, but 
which is now forgotten by all except those who desire accurately 
to adjust rival claims in glacial hypotheses. We cannot forbear 
to add the testimony of our own Alpine experience to the worth 
of Dr. Forbes's books in respect of practical guidance and 
serviceable notes. In this respect the least of all his volumes, 
entitled The Tour of Mont Blano and Monte Bosa^ an abridg- 
ment of his larger work, commended itself to a large circle of 
general readers. That he was a courteous private correspondent 
on glacial questions we ourselves, and several known to us, 
would willingly testify. That he was esteemed as a natural 
philosopher, the Kumford and otiier medals which the Boyal 
Society bestowed upon him sufficiently demonstrated. We quote 
this admirable jprecia from the Athenceum, 

Bebnabd Bolingbboxe Woodwabd, B. a., F.S. a., Her Majesty's 
Librarian at Windsor Castle, an editor and author of repute. 
This most efficient officer served the Queen with singular zeal, 
frankness, and deference. " It is not the Queen alone who knows 
the perfect way in which Mr. Woodward carried out the Prince's 
views for the improvement of the Royal Library at Windsor. 
He well earned the measure of esteem which Her Majesty 
entertained for him, and the friendly terms on which the 
Princesses and their brothers used to hold intercourse with him. 
Outside his official duties and his scholastic labours, Mr. Wood- 
ward was one of the heartiest, merriest, and best-natured of men. 
He as readily rendered a service as he forgot the having^ done it ; 
and, though his office was perhaps the worst paid and requited 
in the world, Mr. Woodward was as happy as the Royal per- 
sonages whom he served, and whose appreciation of him was 
to him guerdon sufficient." — Athenceum. 

William Cableton — in his best time one of the most graphic 
of Irish novelists. 

Sib J. P. BoiLEAu, BABT.—Sir John was President of the 
Archaeological Society of Norfolk, and Vice-President of the So- 
ciety of Antiquaries, and was also a member of several other 
learned British and foreign societies. This family springs imm<^- 
diately from Charles Boileau, Lord of Oastelnau, and St Croix, 
lineally descended from Etienne Boileau, Governor and First 
Grand Provost of Paris under Louis IX. This Charles fled from 
France at the Revocation of the Edict of Nantes, and entered the 
British Army. He commanded a (torps of French gentlemen at 
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Blenheim, under the Duke of Marlborough. He was father of 
Simeon Boileau, Esq., a merchant, of Dublin, the grandfather of 
the Baronet just deceased. 

Abbaham Coofkb, the oldest Boyal Academician, formerly 
famous for his horse and battle pieces. Mr. Cooper snrYived 
nearly all the men of his year in the Royal Academy Exhibition 
of 1812, so long ago is it since his first work, " The Farrier^s 
Shop," was shown to the public between two very famous paint- 
ings, Turner's Oxford from the Abingdon Soad, and Stothaid'a 
Canace. He died in his eighty-second year. He had probably 
exhibited a greater numbw of pctures than any other Eoyal 
Academician. 

Coi;ONEL Chables Vaixancet, Engineer and Antiquary. He 
published the Field Engineer, a treatise on Stone-cutting, and 
one on Tanning, and other subjects. Next succeeded a military 
survey of Ireland, which not only received the approbation of 
George III., but also was rewarded with pecuniary favour. In 
1774 began that work with which Vallance/s name is more 
intimately connected, entitled. Collectanea de Bebus Hibemieis. 
This work was continued occasionally, and extended over a 
number of years. Fourteen numbers of this publication ap- 
peared, forming about five octivo volumes. In 1772 or 1773 
Vall^ncey published an Irish Grammar of the Ibemo-Celtic 
Language. This work was reprinted in 1782, with additional 
matter. — Builder. 

Geoboe Smith, architect, F.S.A, 

Oblando Jewitt, Architectural Engraver. His works did 
not attract much attention till he left Derby, many years ago, to 
live at Headington, near Oxford. Here he was busily engaged 
in the production of the Illustrations for the Glossary of Arcki- 
tecture and other books, for Mr. Parker, the arch^ologist and 
publisher, of Oxford. The whole of the drawings on wood for 
the Glossary were made by Mr. Jewitt's own hand, as well as 
many of the original sketches from which the drawings were 
taken. Amongst his later works are the illustrations to Mr. Scott's 
Memorials of Westminster Abbey, and Mr. Street's books on Venice 
and Spain. The majority of the drawings in the latter books 
were made on wood (as well as engraved) by Mr. Jewitt himself, 
or by artists in his employ ; but the best of all is his last piece 
of work, viz., a series of most elaborate and highly-finished illus- 
trations for a forthcoming work on Ancient i?o?we,'by Mr. Parker. 
These illustrations have never been exceeded for beauty and 
minute accuracy of detail, and will remain a lasting monument 
of Mr. Jewitt's excellence as an artist and engraver. — Builder. 

Thomas Cbeswick, B..A., the distinguished landscape-painter: 
his pictures of English scenery have rarely been excelled. 

Sib Willum Clay, Babt., well-known in Financial Literature. 

Petbb Mabk Kooet, M.D., F.E,S., aged 91. He was the son 
of the Rev. John Boget, a descendant of a Swiss family, and 
minister of one of the Swiss churches in London ; his mother 
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being a sister of the late Sir Samuel Komilly. Haying chosen 
medicine as his profession, he proceeded to Edinburgh, where he 
completed the usual course of medical studies at the (Jniversity. 
He took the degree of Doctor of Medicine in June, 1798, before 
he was twenty years of age. He afterwards attended the London 
Medical Schools as the pupil of Baillie, Cruikshank, Wilson, 
Heberden, and Home. When the Continent became open to 
English travellers by the conclusion of the Peace of Amiens, Dr. 
Hoget went to Paris and Geneva, where he remained two years. 
On the abrupt resumption of hostilities between France and 
England, Buonaparte suddenly resorted to the unjustifiable 
measure of seizing on aU Englishmen who happened to be with- 
in the French territory, and Dr. Boget was among the number 
ot the detenus. After bemg retained as a prisoner for two months 
he obtained his liberty by means of a passport which was granted 
to him in virtue of the privileges belonging to him as the son 
of a citizen of Geneva. Betuming to England, he became the 
travelling attendant of the Marquis of liuisdowne. On the 
termination of this engagement he started in practice in Man- 
chester, and soon obtained the appointment of physician to the 
Infirmary, and he resided there four years. In 1808, he quitted 
this place for London, where he was admitted a licentiate of the 
CoUege of Physicians. In 181.1, he was chosen one of the 
secretaries of the Medical and Chlrurgical Society of London, and 
in 1829 and 1830 was elected president. To the Transactiona of 
the Society he contributed some papers. In ] 814, a valuable 
paper contributed by him to the Koyal Society obtained for. him 
the fellowship of that Institution. In 1820, and for many sub- 
sequent years, he held the appointment of Physician to the 
Spanish Embassy. In November, 1827, Dr. Roget was appointed 
Senior Secretary of the Royal Society. In 1833, he wrote his 
Bridgwater Treatise on Animal and Vegetable Physiology, To 
the general public Dr. Eoget is deservedly well-known by his 
admirable Thesaurus of English Words and Phrases^ a twentieth 
edition of which he was engaged on at his death. The various 
appointments conferred on Dr. Roget by the Crown and public 
bodies attest the estimation in whidi he was held. An interest- 
ing and extended life of Dr. Roget is given in Pettigreu^s Medical 
Portrait Gallery, — TtTnes. 

Sib Chasles Wbntwoeth Dhjcb, Babt., proprietor of the 
AtheruBvm Journal, and intimately associated for many years past 
with International Exhibitions, the Royal Horticultural Society, 
and the Society of Arts. The deceased baronet left two sons, — 
namely, the present member for Chelsea, and Mr. Ashton Dilke, 
who had accompanied his father to St. Petersburg, where his 
, death took place. 

M. Chalons d'Abg^, for many years Keeper of the Records 
des Beaux- Arts de la Maison de TEmpereur. He was author of 
a few romances and dramas, none of which were particularly suc- 
cessful, and of a critical history of the TMdtres de Paris, He was 
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S^retary-General of the Od^on for some years. In 1829, be 
founded the Journal des ComedienSy which, with a changed title, 
is still in existence. 

Sm Heney Ellis, principal Librarian of the British Museum, 
in his 92nd year. He was appointed to that post in 1827, and 
was for many years Secretary of the Society of Antiquaries. In 
middle life he was indefatigable as an author. Among the most 
valuable of his publications are his Original Letters Illustrative 
of English History, with Notes and Illustrations, mainly from 
the autograph originals in the British Museum, the State Paper 
Office, and other sources. Sir Henry Ellis was also the respon- 
sible editor of an enlarged edition of Dugdale's Monasticon 
Anglicanumf in several volumes folio. He also was the author 
of the General Introduction to Domesday Book. Only a few 
weeks ago we found him assiduously examining the acoounts of 
the Literary Fund, and heard from his lips many stories of long, 
long ago. Directly after this, the fall of a stack of chimneys 
into the room where he was sitting gave a shock to his system, 
and there is reason to fear expefited the event we deplore. — 
Builder, 

Db. John Martin, a veteran both in literature and science. 
So far back as 1817 he was the editor of-Mariner's Tonga Islands, 
a work which has been always held in high estimation. Dr. 
Martin laid down meteorological charts representing the vailing 
aspect of months, seasons, and years from daily observation. He 
also made careful observation with reference to ozone, as well as 
on the characteristics and circumstances affecting cholera and 
yellow fever* 

J. 0. Bakewell,. son of the eminent geologist, well known in 
the scientific world. Mr. Bakewell was the author of The Natural 
Euidences of a Fitture Life, Fhilosophicat Conversations, J^Hectrie 
Science, and other works of merit. 

Professor Jxjkbs, M.A., F.RS., Director of Her Majesty's 
Geological Survey of Ireland, and Ptofessor of Geology to the 
Boyal College of Science. In 1839, he was appointed Geological 
Surveyor of the colony of Newfoundland, and returned to 
England in 1840. In January, 1842, he was appointed by the 
Admiralty naturalist to Her Majesty's ship Fly, which was then 
about to proceed on a surveying and exploring voyage to the 
shores of Australia and New Gidnea, under the command of 
Captain F. P. Blackwood, B.N. In September, 1846, he was 
appointed to a post on the Geological Survey of the United 
Kingdom under the late Sir H. D. De la Beche, the Director- 
General. In November, 1850, he was transferred to Ireland as 
local director of that branch of the survey, and on the establish- 
ment of scientific lectureships in the Museum of Irish Industry 
under Sir Bobert Kane, M.D., in 1854, he was also appointed 
Lecturer on Geology to that institution. He has published many 
useful geological works, among which may be mentioned Sketch 
of the Physical Structure ofAtistralia; F<^'ular Physical GeoUgy ; 
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2%e Studenfs Manual of Geology; Credogyofthe South Stafford- 
shire Coal-fiddj as well as numerous papers on geological subjects 
in the journals of the geological societies and in periodicals. He 
was a Fellow of the Eojal and other learned societies. — Times. 

The Rev. "Wiliiam Clabx, M.I>., Ptofessor of Anatomy in 
the. University of Cambridge. The deceased professor was 
entered at Trinity College nearly seventy years ago, in company 
with Professor Sedgwick, the late Ixnrd Langdale, and Dr. 
Blomfield, formerly Bishop of London. He graduated in the 
year 1808, and with such distinction that he was elected to a 
Trinity fellowship in due course. In the year 1817 he became 
professor of anatomy, and he discharged the duties of this 
professorship for nearly half a century. 

Db. Bbyson, M.D., RR.S., Honorary Physician to the Queen, 
and lately director-general of the navy medical department. 
The deceased gentleman began his medical studies in Edinburgh. 
He also studied in Grlasgow, where he took his M.I). degree, and 
was admitted a member of the Faculty of Physicians and 
Surgeons, Glasgow. He was also a Fellow of the Royal College 
of Physicians, London. Dr. Bryson has seen a great deal of 
active service, and is well known as the author of works on The 
Climate and Diseases of the African Station- ; Epidemics of Sierra 
Leone ; Statistical Reports on the Health of the Navy, &c. 

David Napieb, of GHenshellish, Argyleshire, aged 79. Along 
with his relative, Mr. Robert Napier, of Shandon, he laid the 
foundation of the world-wide fame of the firm of Napier and 
Sons as shipbuilders and marine engineers. As far back as 1 8 1 8 
he was the first to introduce British coasting steamers, as well 
as steam packets for our Post-office service. He was also 
first to establish a regular steam commimication between 
Greenock and Belfast. Mr. Napier invented the steeple-engine, 
which was a great improvement on the side lever, as occupy- 
ing much less space. — Builder. 

Pbofbssob Coninoton (Latin, in the University of Oxford), 
one of the most learned of modem critical scholars. During a 
short life he did more for classical and critical literature than 
most of his contemporaries ; and his name is honoured not only 
in his own country, but elsewhere in Europe, especially in 
Germany. In 1848 he published The AgaTnemnon of Mschylusy 
with notes and a translation into English verse ; in 1850 he 
edited Dr. Magin's Homeric Ballads ; in 1854 he was elected to 
the newly-founded Professorship of Latin at Oxford; in 1855 he 
delivered (and had printed) his Inaugural Lecture on the Aca- 
demical Study of Latin ; in 1857 he issued an edition of the 
Choephoroi of Mschylus, with Notes; in 1858, he added to the 
Bibliotheca Classica the works of Virgil, with an English com- 
mentary; in 1863 he published a translation of I'he Odes of 
Horace ; and in 1867 a very spirited rendering of The JEneid 
into English verse, in a metre similar to that adopted by Sir 
Walter Scott in " The Lady of the Lake." The Professor, who 
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was only fortj-fotir years of age, was one of the most learned of 
modern critical scholarsi and had crowded the work of many 
years into a short and brilliant life. — lUustraied London News, 

Thb BisT. JoHK Wbbb, M.A., the well-known antiqnary and 
scholar. Mr. Webb had attained his ninety-thizd year, having 
been born in the year 1776. From bo^hooa he showed a strong 
love for history and antiquities, especially for those of his own 
countiy ; and he used to talk in after-life of the pleasures of a 
tall black-letter folio copy of Hollingshed's Chronicles which he 
had found in the library of St. Paul's School. One of his earliest 
friends was Sir Henry Ellis, the late Librarian of the Britidi 
Museum. They knew each other as boys ; throughout their lo^g 
lives they maintained a constant intimacy, fosten>d by a simi- 
larity in literary pursuits, and Mr. Webb nuriyed his old friend 
but a few weeks. — Jthenaum. 

John Bichabd Walbbak, F.S.A., Corresponding Member for 
the Society of Antiquaries of Scotland, honorary member of the 
Society of Antiquanes of Newcastle-on-Tyne, and local secretary 
of the AxchsBological Institute of Gbeat Britain and Ireland. His 
earliest works consisted of Guides to the abbeys, castles, and 
other places of interest in Great Britain. These were succeeded 
by On an Oath taken by Members of the Farliament of Scotland 
from Aug, 10, 1641 to 1649, and the JRstory ofBijpon. His last 
work was Memorials of Fountains^ for the Surtees Society, of 
which only one volume was published. — Illustrated London Sews. 

John Bruce, F.S.A., eminent antiquarian writer. 

James Basibe, the last of the line of the celebrated engravers 
of that name. For upwards of 120 years the name and family 
have been intimately associated with the Boyal Society, the 
Antiquaries, and other societies. James Basire, the grandfiither 
of the deceased, illustrated the Vestuta Monumenta for the So- 
ciety of Antiquaries ; and also Mr. Grough's Sepulchral Monuments. 

General Jomini, the well-known writer on military tactics, at 
the age of ninety. 

Prof. Huber, at Wemigerode. His book on the English 
Universities, translated by Mr. Frank Newman in 1 843, is still 
the best book of its kind. He resigned his Professorship of 
Literature in Berlin to pursue social science in general, and co- 
operation in particular ; and his cheery face was well known at 
the co-operative meetings of the Christian Socialists, the Kochdale 
Pioneers, &c. He has written and printed many helpful tracts 
and books on Co-operation, of which he was one of the acknow- 
ledged leaders in Germany. — Athenaum. 

Dr. Waddinqton, who was a medallist so long Sjgo as the 
comet year, 1811 : he went to Greece, Egypt, and Ethiopia early 
in the centuiy, soon after Byron had made the Levant a place of 
pilgrimage. A Visit to Ethiopia, A Visit to Greece, published in 
1826, The Present Condition and Prospects of the Greek Church, 
%U testified to his careful observation of the East. Later in life 
he wrote a History of the Church, and a history of the Reforma- 
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tion on the Continent. After his appointment to the Deanery of 
Durham he gave up writing for the public. — Athenaum. 

Mr. Bsbgbnroth, the distinguished littSrateur, He was at 
Simancas, the field of his useful and important labours, when he 
was attacked by fever, and though he left for Madrid, he gra- 
dually succumbed. Mr. Bergenroth was a scholar, a traveller, 
and a gentleman ; a man of good family and connections, and of 
very wide and sound accomplishments. His Calendars of State 
Papers will long preserve his memory in the grateful minds of 
literary and historical studests. 

Fbbdebick Hebino, architect. Mr. Hering, who belonged to 
a family of artists, was an accomplished and amiable man, but 
seems to have obtained few opportunities to distinguish himself 
in his profession. The elaborate shop-front at the corner of the 
Quadrant and Eegent's-circus he designed for Messrs. Swan and 
Edgar, some thirty years ago. 

Arthur Ashpitkl, F.S.A., architect and archaeologist. His 
contributions have been frequent and valuable to the Society of 
Antiquaries, the Archaeological Association, and to the Dictionary 
of the Architectural Publication Society. In connection witi 
the British Archaeological Association he contributed papers on 
the Cathedrals of Worcester, Chester, Lincoln, Bochester, and 
others. He also edited an edition of Nicholson's Carpentry ^ and 
quite lately edited, under the title A TreaHee on Architecture, 
papers on Architecture and the Arts of Construction, originally 
published in the Enoydopadia Britannica, Mr. Ashpitel took 
a very active interest in the affiiirs of the Koyal Institute of 
Architects ; and he bequeathed the greater part of his rare and 
valuable books, and his collection of antique and Etruscan vases, 
brought by him from Italy, to the Society of Antiquaries, — 
Bidlder. 

Edward Goodall, engraver, famous for his reproductions of 
Turner's middle and later styles, especially CaliatckCs- Bridge^ 
Cologne, and Jivoli, also for Kogers' Italy and Poems, with 
Turner's Southern Coast, and an immense number of small 
works. Mr. Goodall died at seventy-six years of age, and was 
the father of Mr. F. Goodall, R.A. 

William Bradbury, of the eminent printing and publishing 
firm of Bradbury and Evans. • 

General Perronet Thompson, the political, literary, and 
mathematical veteran, at the age of eighty-six. 

Sir Edward Cunahd, Bart. He succeeded his father as 
spcond Baronet : he lived but a few years to enjoy the honour 
and fulfil the duties devolving upon him as the head of the great 
steam-ship company which bears the family name. The funeral 
of Sir Edward Cunard was solemnised at New York, and his 
remains were laid in Trinity churchyard. New York city, by the 
side of those of his wife. It is now more than thirty years since 
the Cunard Company was fotinded by Sir Samuel Cunard ; Mr. 
Geoi^e Bums, of Glasgow; and the late Mr. David Mlver. 
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Since the company first undertook to bridge the Atlantic with 
their steamers, every sea on the face of the globe has become 
crowded with steam-ships of beautiful construction and amazing 
power. — Illustrated London News, 

William Daboan, the originator of the Great Exhibition in 
Ireland. When he died, Ireland was so sensible of having lost 
the most practical of her benefactors, that a subscription was 
immediately started for the benefit of his widow, who was 
reduced from a condition of affluence to one of penury. Mr. 
Dargan's biographer will have the unpleasant task of recording 
that the subscription utterly failed, and that the English 
Government was asked to furnish the means which Irishmen 
did not care to contribute. — AtkentBum. 

Peteb Cunningham, the well-known antiquarian writer and art 
critic, sometime FeUow of the Society of Antiquaries. He was 
a son of Allan Cunningham, the poet, and at the age of 18, was 
appointed to a clerkship in the Audit Office, where he rose to 
become one of the heads of his department. The appearance of 
his early works led to a jealous objection being made to Mr. 
Cunningham's literary avocations interfering with the discharge 
of his official duties ; but we happen to have seen a letter written 
by Sir Kobert Peel (through whose interest he was appointed), 
highly approving of Mr. Cunningham's exertions in literature, 
and regarding them subject only to the reverse of the above 
imputation. Mr. Cunningham produced several works on literary 
and artistic subjects, historical, biographical, and antiquarian, and 
. he was well known as the annotator of the handsome library 
edition of Horace Walpole^s Letters, projected and published in 
nine octavo volumes, by Mr. Bichard Bentley, New Burlington 
treet ; but the work by which he is most popularly known, is his 
Handbook of London^ Past and Present, written for Mr. Murray, 
published in two vols., 1849, and in one vol., I860,; a work 
ranked next to that of honest John Stow, and of ununpeached 
accuracy, displaying a great knowledge of our earlier drsunatists 
and topographers. Mr. Cunningham contributed to the "Literary 
Gossip ^ of the Athenaum, and for some years a pleasant column 
of " Town and Table Talk," to the Illustrated London News, 
for which his wide acquaintance with the anecdote biography, 
from tile reign of Queen Anne down to our own time, especially 
fitted him : indeed, in this sort of contribution he has scarcely 
been equalled. After retirement to St. Alban's, his literary con- 
tributions were chiefly confined to the Builder, Mr. Cunningham 
was extensively esteemed for his social qualities, and his piquant 
humour: though unkindness has been ascribed to him as a 
critic, it arose from his regard for truth being mistaken as 
severity, and his contempt for empty pretension being occa- 
sionally misimderstood. 



d by Google 



GENERAL INDEX. 



Abers Safety Gun-Cotton, 154. 

Abyesinia, Engineering in, 27. 

Air Engines, Heated, 85. 

Alizarine from Madder, 135. 

American Breech-loader, New, 64. 

Ammonia, Sulphate of, 152. 

Amsterdam Exhibition, the, 14. 

Anatomical Qaeetions, 166. 

Anatomy of the Wolf, 174. 

Andaman Monkey, the, 174. 

Aneroid Barometer, Hourly Self-re- 
cording, 267. 

Aneroid Barometers, New Self -register- 
ing, 96. 

Animal Light, on, 190. 

Animals, Lowest, Perception of, 99. 

Ant, White, from St. Helena, 184. 

Antarctic Discovery and the Transit of 
Venus, 261. 

Arc of the Meridian at the Cape of 
Good Hope, 88. 

Armour-plated Ships, 69. 

Armour Plates, Penetration of, with 
Long Shells, 83. 

Armour Plates, Boiling Thick, 69. 

Armstrong, Sir William, on the Pro- 
gress of Mechanics, 17. 

Astronomy, Progress of, 245. 

Atlantic Cable, New French^ 129. 

Atmospheric Air and Gas, 140. 

Atmosphere, Pressure of, in 1869, 272, 
273. 

Attraction, Local, 89. 

Auroras Boreales and Magnetic Per- 
turbations, 257. 

Australian Skies, the, 260. 

Balloon Experiments, New, 79, 80. 
Bamboo Forests in China, 196. 
Bathybius, What is it ? 167. 
Battery, Galvanic, Powerful, 122. 
Battery, New Galvanic, 123. 
Beauvais Cathedral, New Clock for, 15. 
Beer, Keeping on Draught, 78. 
Beet Sugar Farming, 41. 
Benzole Experimento, 150. 
Bessemer Steel, 69. 
Birmingham, Week's Work in, 36. 
Blackfriars Bridge, New, Opened, 10. 
Bourne's New Auxiliary Propeller, 82. 
Bread, Improved, 154. 
Breech-loader, New American, 64. 
Brewing Press, 79. 
Bridge, New, at Niagara, 3/. 



British Channel, Crossing the, 20. 
Building Stones used in the Metropolis, 
243. 

Cabinet Specimens, Pi^aring, 205. 

Cable, New French Atlantic, 129. 

Cable Telegraph, Submarhie, Manu- 
facture of, 182, 133. 

Canal, Suez, described, 10-13. 

Canada, Titaniferous Iron Sand, 66. 

Cancerine, New Manure, 150. 

Cape Ant-Eater, the, 172. 

Oat Bear, the, 171. 

Cement, Turkish, 40. 

Cements, Hydraulic, 89. 

Centrifugal Machines, 86. 

Cereals, Development of, 202. 

Changes in the Heavens, 245. 

Channel Railway, 28. 

Chemical Affinity, Nature of, 135. 

Chemical Scienoe, Beoent Progress of, 
134. 

Chief Constructor of the Navy, 
Memoir of, 8-8. 

Chinese Bace, the, 171. 

Chlorine, Manufacture of, 137. 

Civil Engineers' Institution Preminms, 
25 

Clock, New, for Beauvais Cathedral, 1 5. 

" Close Time " and Indigenous Ani- 
mals, 165. 

Coal Commission, the Royal, 22. 

Coal Dust Fire, Crampton's, 86. 

Coal Gas for Illumination, 47. 

Coal, Liquid Substitute for, 45. 

Coal, near London, 220. 

Coal Period, Cryptogamio Forms of, 
267. 

Colour, produced from Naphthaline, 
149. 

Colouring Matters, New, 146. 

Colouring Matter, Newest ArtifldftI, 
148. 

Combustion under Pressure, 104. 

Comets, Prof. Talt on, 251. 

Conflagrations, Forest, 97. 

Construction, New, 26. 

Corn Drying, 47. 

Darwinism, Difficulties of, by Morrls. 

117. 
Darwinism and Evolution, M'Oann 

on, 117. 
Darwinism, Prof. Ho^y on, 117. 
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Barwininn, Eesearches oa, 116. 

Decimal Coinage, on, 25. 

Deep-Sea Dredging, Dr. Carpenter on, 

186. 
Deer, New, from China, a, 175. 
Devonian Period, the, 209. 
Diamond, on the, 328. 
Diamonds, Australian, 322. 
DiamondB, Celebrated, 226. 
Diamonds, South African, 221. 
Diet, Prohibited, 112. 
Dinosauria, Prof. Huxley on, 313. 
Drift Phenomena, near Norwich, 210. 
Dust, Microscopic Exiimination of, 11 9. 
Dyes, Red, 147. 
Dyeing and Printing, 54. 
Dynamo-Electric Machine, New, 128. 

Earthquakes in India, 284. 

Earthquakes in the Pacific, 232. 

Earthquake Phenomen. 1 1 6. 

Education, Physical, Science in, 20.5. 

Egyptian Desert, the, 207. 

El Dorado, Sir Walter Raleigh's, 226. 

Electric Beaoons, 128. 

Electricity, Military, 123. 

Electro- Astronomical ExFerinient8,127. 

Electrolytic Iron, 128. 

Elk, the, in England, 176. 

Engineering in Abyssinia. 97. 

Ethnology a^d Geology, Frontier Lino 

of, 206. 
Europe, Western, Physical Geography 

of, 208. 
ExplosiTe, New, 68. 
Explosion, Nitro-Olycerine, 66. 

Faraday Lecture, the, 87. 

Fishes, Formidable Little, 181. 

Flames, Temperature of, 140. 

Floating Meadows, 44. 

Fossil Botany, 237. 

Fofflil Plants, in Cambrian Rocks, 210. 

Fossil Plants from Greenland, 210. 

Fosmlised Life, 116. 

Fresh Water Deposits of the Sea, 211. 

Frying-pan, how made, 77. 

Fuel, Liquid, Substitute for Coal, 46. 

Fuel in Locomotives, 46. 

Fuel, Petroleum, 46. 

Fuiigus, Extraordinary, 186. 

Qfl8 for Lighthouses, 140. 

Gas-burners, on, 48. 

Gas, Coal, Illumination, 47. 

Gas, Dilatation of, 136. 

Gas, Natural, 99. 

Gas. Poisonous, in Wells, 141. 

Gaseliers, Brass Chains for, 77. 

Gigantic Remains in the Mendipe, 213. 

Gilding and Bronzing, 76. 

Glaciers, Descent of, 116. 

Glaisher, Mr., his Balloon Observa- 
tions, 64. ^ 

« Glatton," Her Majesty's Turret Ship, 
73. 



Glycerine, New Use for, 153. 

Gk)ld, Australian, 228. 

Gold from Victoria, 230. 

Gold in New Zealand, 228, 229. 

Gold Currency, 76. 

Gold Fields in Nova Scotia, 231. 

Gold Fields, the Sutherland, 332. 

Grayphite in the Bessemo: Proce^8, 143. 

Griffith's Improved Screw Propeller, 3:;. 

Groups, Distinction of, 167. 

Gun, the Palliser, 60. 

Guns, Great, various, 21. 

Guns, Great, and Gun-Cotton, 84. 

Gun-Cotton, Process of, 154. 

Gunpowder, Substitute for,* 59. 

Hams, Foreign, 61. 

Heat from the Moon, 94. 

Heat of the Sun, 94. 

Heated-Air Engines, 35. 

Heaven ly Bodies, Composition of, de- 
termined by.the ^pectrum, 246. 

Hemlock no Poison, '20\, 

Holborn Valley Viaduct, described, 9. 

House Moving on Caversham Bridge,38. 

Hydraulic Cements, 39. 

Hydrogen Gas, Purity of, 138. 

Hydrc^en, Peroxide of, in Lhe Atmo- 
sphere, 138. 

Hydrogenium, New Metal, 102. 

Hygrometer, Self -registering, 96. 

Hymcnoptera, Rare, 186. 

Igneous Rock, Contraction of in Cool- 
ing, 207. 

Ink, Indian, 86. 

Ink, New, 63. 

Induction Coil, Great, 120. 

Infusoria, Origin of, 190. 

Insects, Colouring and Mimicry of, 183. 

Insects, D^tructive, 184. 

Insects, New, 183. 

Italian Reptile, 190. 

Iron, Heat and Strain, 102. 

Iron Smelting, New Methods of, 67. 

Iron and Steel Institute, the, 68. 

Iron and Steel, Malleable, 143. 

Isthmus of Suez Maritime Canal de- 
scribed, 10-13. 

Ivory, Bleaching, 154. 

Jargonium, New Metal, IDS. 
Jet Trade of Whitby, 63. 

Kent's Cavern, Report on. 217. 

Lake Nipigon, Survey of, 286. 

Land Surfaces, Origin of, 208. 

Leather Currying and Dressing, 65. 

Leaves, Colour of, 202. 

Life Phenomena, Professor SUAoaao, 
162. 

Ligbt and Optics, New Researches on, 
113. 

Light, Supposed Action of, cm Com- 
bustion, 96. 
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liighthouse, Wolf Kock, 34. 
light Ship, the * Moody,* 33. 
liimekiln. New, at Ingleton, 43. 
liUcifers, Machine for Making, 61. 
liuminous Meteors, Report on, 256 . 
Lunar Crater, "Plato," Spots and 
Shadows in, 94. 

Machinery, Steel, on, 21. 
Madder, Substitute for, 146. 
Magnet, New, Permanent, 104. 
Magnetic Steel Sharpener, Lowth- 

waite's, 52. 
Magnetism and Heat, 104. 
Mammoth, DiscoTery of the, 219. 
Mammoth, Extinction of the, 212. 
Mariposa, Wellingtonia* at, 127. 
Martini-Henry Rifle, the, 62. 
Mastodon, Existence of, in California, 

214. 
Meadows, Floating, 44. 
Meat Extract, Manufacture of, 49. 
Meat, Preservation of, 60. 
Mechanics, Progress of. 17. 
Mechanical Science, Recent Progress 

of, 19. 
Metals, Effect of Cold on, 101. 
Metals, Properties of, 101. 

Metals, New, 102. 

Meteor, Brilliant, 258. 

Meteor, Oreat, 257. 

Meteors and Comets, Relations be- 
tween, 252. 

Meteorites, on, 259. 

Meteorology of India. 267. 

Meteorology of the Year 1869, Sum- 
mary of, 269. 

Meteorological Phenomena of the Year 
1869, 270-278. 

Metric System, the, 25. 

Military Electricity, 123. 

Microscopic Examination of Dust, 119. 

** Monarch,*' H.M.S., Armoured Iron- 
built Turret-Ship, 71. 

" Moody" Light-Ship, the, i»8. 

Morren's New Researchei on Light and 
Optics, 114. 

Molasses Brig, "Novelty," 74. 

Moon, Heat from the, 94. 

Morphia, New Base from, 151. 

Mushroom, Culture of, in France, 204. 

Musk Deer from Central Asia, 176. 
Mussel Culture of France, 195. 

Niagara, New Bridge, 37. 
Nifi^t Temperature, 267. 
Nitro-Glyoerine Explosion in Carmar- 
thenshire, 56. 
Nitrous Oxide to Prevent Pain, 139. 
November Asteroids, the, 253. 
Nutmeg Tree in California, 199. 

Obituary of Persons, Eminent in 
Science, Art, and Literature, in 1869, 
274-284 ; Asbpitel, Arthur, 283 ; 
Bakewelli J. 0-, 280; Bergenroth, 



M., 288 ; Berlioz, Hector, 276 ; 
Bolleau, Sir John, 277 ; Bradbury, 
William, 277 ; Bryson, Dr., 281 ; 
Carleton. William, 277 ; Chalons D* 
Arg6, 279 ; Clark, Rev. D., 281 ; 
Clay, Sir WiUiam, 278; Con- 
ington, Prof., 281 ; Cooper, Abra- 
ham, R.A., 278 ; Creswick, T., R A., 
278 ; Cunard, Shr Edward, Bart., 283 ; 
Cunningham, Peter, 284; Dargan, 
William, 284; Dilke, Sir Charles 
Wentworth, Bart., 279; BUls, Sir 
Henry, 280; Forbes, Principal 
James David, 276 ; Gkxxlall, Edwaurd, 
283 ; Oraham, Prof., 274 ; Hering, 
Frederick, 283; Jerdan, William, 
276 ; Jewitt, Orlando, 278 ; Jukes, 
Prof., P.R.S., 280 ; Libri, GuiUaume, 
275 ; Martin, Dr. John, 280 ; Napier, 
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George, 278 ; Tennent, Sir James, 
Emmerson, 275 ; Thompson, Gen. 
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John R., 282 ; Webb, Rev. J., 282 ; 
Woodward, Bernard Bolingbroke, 
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Obsidian, from Java, 218. 

OU, New, 40. 

Opiam in China. 200. 

Oxygen, Preparation of, 137. 

Oyster and Mussel Fisheries of France, 
194. 

Pain, to PrevBnt,by Nitrous Oxide, 139. 
PalBBontology uf India and Europe, 

211. 
Palliser Gun, the, 66. 
Patents, Law of, 2;^. 
"Petrified Human Eyes," so-called, 

221. 
Petroleum Fuel, 46. 
Phenomena of Life, Prof. Stokes on, 

162. 
Phosphate of Wheat Seed, 153. 
Phosphorescence of the siea, 97-98. 
Phosphorus, Oxidation of, 144: 
Phosphorus, Manufacture of, 145. 
Photographic Alkaline Wet Process, 

161. 
Photographic Coffee Proceis, 161. 
Photographic Engravings, 162. 
Photographic Printing, New Process, 

162. 
Photography and Ethnology, 162. 
Photography, Progress of, luo. 
Photography in War, 168. 
Pins, Manufacture of, 76. 
Pisciculture, on, 182. 
Plant, Gigantic, 199. 
Plants, Infected with Fungus, 195. 
Plant, Singular, 199. 
Polytechnic Institutioa Great Induc- 
tion CoU, 120. 
Portuguese Man of War, 188. 
Power Loom, New, 53. 
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Pfecions Stones, Stractcire of, 227. 
Precipitates, Waahing of, 185-152. 
Premiums of the Institatlon of Civil 

Engineers, 25. 
Projectiles, Velocity of, 64. 
Propeller, Bonme's New Anziliary, 

82. 
Protoplasm of Plants, 202. 
Protoplasm, the term, 157. 
I'mssian Blue and Indigo, 150. 

** Quicker than Thought," 65. 

Railway, Channel, 28. 

Heed, Mr. &. J., C.B., Memoir of, 8-8. 

Rifle , Martini-Henry, 62. 

Rope, Largest in the World, 55. 

Royal Society's Medals awarded, 206. 

Safety Qnn-Cotton, by Abel, 154. 
Salmon Fisheries. English, 180. 
Salmon, the, in Tasmania, 179. 
Salts, Refrigerant, 161. 
"Scientific Mystery, the," 164. 
Sewage, Analysis of, 142. 
Sewage, Utilization of, 48. 
Sewing Machine, Electrical, 125. 
Selenography, Mr. Birt on, 98. 
Self-Inflammable Mixture, 60. 
Shoes, Old, New Uses for, 56. 
Shore Lark, the, 192. 
Siamese Twins, re-appearaiwe of, in 

England, 168. 
Silk Dressing Process, 153. 
Silk, Growth of, in Enghuid, 185. 
Silver and Sulphur, 143. 
,Solar Eclipse, Aug. 7, 93. 
Solar Researches, 92. 
Spectacles, Mica, 111. 
Spectrum, Microscope, 112. 
Spectroscope, Mr. Lockyer*s New 

Discoveries with, 108. 
S^troscope, Prof. Sylvester oh, 

ill. 
Spectroscope Researches, Zodlner's, 

109. 
Spectrum Analysis, Mr. Huggins's, 107 
StarsrHeatof, 94. 
Steam Carriage, Fairlie's, 29. 
Steam Engines, Calculation of, 105. 
Steam Engines, Condenser for, 35. 
Steam Mill, New, 84. 
Stone-dressing Machine, Holmes's, 52. 
Suez Canal described, 10-13. 
Sugar, Beet, Farming, 41. 
Sugar, Crystallisation of, 115. 
Sulphurets, Decomposition of, 152. 
Sun and the Fixed Stars, 92. 
Sun's " Glory," the, 91. 



Sun's Rays, Power from, 346. 
Sun, Total Eclipee of, 249. 

Tea in California, 199. 

Technical Education, 19. 

Telegraph, New, French Atlantic, 129. 

Telegraph, West Indian and Panama, 

131. 
Telescope, the Great Melbourne, 90. 
Titaniferous Iron Sands of Canshda, 66. 
Thames Water, 42. 
Thermo-Electric Pile, New, 128. 
Tower Subway, 31. 
Tri-Nitro-Cellulose, or Safety Gun-Cot- 

ton, 154. 
Transit of Venus, the, 263. 
Truffle Cultivation, 201. 
Twins, Siamese, the, 168. 
Twins, United, 170. 

Underground Temperature, 95. 

Vaporization, Promoters of, 106. 
Vegetable Manure, 203. 
Velocipede, History of the, 65. 
Venezuelan Birds, 179. 
Ventilatioa, Potts's System of, 47. 
Vesuvius, Professor Phillips on, 235. 
Viaduct, Great Skelton, SO. 
Viaduct, the Holbom VaUey, 9. 

Walnut, New Substanoe from, 151. 
War Ships, Armour-plated, 68-71. 
War Snips, Unarmoured. 70. 
Wasps, British Social, and their Nests, 

184, 
Watch-making Machinery, 52. 
Water Supply, East London, 27. 
Water, Thames, 44. 
Waterbearing Strata, near Norwich, 

209. 
Well Foundations, on, 235. 
Well Sinking Apparatus, 241. 
Wells, Poisonous Gas in, 141. 
Wellingtonias at Mariposa, 197. 
Western World, the, 235. 
Whale Captured in the Firth of Forth, 

192. 
Whale Catching by Electricity, 125. 
Whitby Jet Trade, 63. 
Whitworth Metal, 83. 
Whitvrorth's Steel Experiments, 22. 
Wild Animals, Arxival of, 178. 
Wolf, Anatomy of the, 174. 
Wolf Rock Lighthouse, 34. 
Woodlands, Influence of, on Climate, 

203. 

Zoological Reappearance, 119, 
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The Boy's Own Book : A Complete Encyclopedia of all 
the Diversions, Athletic, Scientific, and Eecreative, or Boyhood and 
Youth. With many hundred Woodcuts, and, Ten Vig:nette Titles, 
beautiftdly printed in Gtold. New Edition, greatly enlarged and im- 
proved, price 8s. 6d. handsomely bound in cloth. 

* Not one amongit its rivals— not half-a-dozen of them rolled into one— can 

match our old favourite It is ttUl peerless I More truly than ever the 

lawgiver of the playground.* — Sun. 

* Mr. Lockwood's ** Boy's Own Book," is the real original work which we knew 
in days long gone by, but in a new and much enlarged form. To name it is to 

praise it Here is enough for the schoolboy under his most serious and un- 

serions aspects. The book is a perfect oycIopsBdia on games, sports, animal-keep- 



praise it Here is enough for the schoolboy under his most serious and un- 

serious aspects. The book Is a perfect cyclopsodia 
ing, tricks, and the rest of it.'— Saturday Rbvixw. 

Merry Tales for Little Folk. Illustrated with more 

than 200 Pictures. Edited by Madame db Chatslaiit. 16mo. 
38. 6d. cloth elegant. Contents :— The House that Jack Built— Little 
Bo-Peep— TheOld Woman and Her Eggs-Old Mother Goose— The 
Death and Burial of Cock Robin— Old Mother Hubbard— Henny 
Penny— The Three Bears -The Ugly Little Duck— The White Cat 
—The Charmed Fawn— The Eleven Wild Swans— The Blue Bird— 
Little Maia— Jack the Giant Killer— Jack and the Bean Stalk— Sir 
Guy of Warwick— Tom Hickathrift, the Conqy.eror— Bold Bobin 
Hood— Tom Thumb— Puss in Boots— Little Bed Biding-Hood— 
Little Dame Crump— Little Goody Two Shoes— The Sleeping Beauty 
in the Wood— The Fair One with Golden Locks— Beauty and the 
Beast— Cinderella; or, the Little Glass Slipper— Princess Bosetta— 
The Elves of the Fairy Forest— The Elflu Plough— The Nine Moun- 
tains—Johnny and Lisbeth- The Little Fisher-Boy— Hans in Luck 
—The Giant and the Brave Little Tailor— Peter the Goatherd— Bed 
Jacket ; or, the Nose Tree— The Three Golden Hairs— The Jew in 
the Bramble Bush. 

Victorian Enigmas ; being a Series of Enigmatical 

Acrostics on Historiod, Biographical, Geographical, and Miscel- 
laneous Subjects; combining Amusement with Exercise in the 
Attainment of Knowledge. Promoted and encouraged by Boyal 
Example. By Charlotte Eliza Capel. Boyal 16mo. cloth, 
elegantly printed, price 28. 6d. 
f9* The idea for this entirelyroriginal style of Enigmas is taken from one said to 
have been written by Her Majesty for the Boyal Children, which, with its Solution, 
is given. 

' A capital game, and one of the very best of those commendable mental exercises 
which test knowledge and stimulate study. To the Queen's loyal subjects it 
comes, moreover, additionally recommended by the hint in the title-page and the 
statement in the preface, that it is a game practised by Her Majesty and the Boyal 
children, if indeed it were not invented by the Queen nerself.'--GBiTio. 

* A good book for family circles in the long and dreary winter eveninjEs, inasmuch 
at it iml enable the young to pass them away both pleasantly and profitably.' 

CiTT Puss. 
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JOHN TIMBS'S POPULAR WOBKS. 

* Anif one vho reads and rememben Mr. Timha'e eneydopcBdie varietiee ahoufd 
ever after be a good UMe talker , an exoeOent companion fir chSUtren^ a ** loeO-reod 
pereom^** and aprqfidua leefHrer.*— Atusr aum. 

Things Not (Generally Known. By John Timbs, 

F.S JL., Editor of ' The Year Book of Facts/ fto. In Six Volumes, 
fcp. cloth, 15s.: or, the Six Volumes bound in Three, cloth i^lt, or 
hiuf-bouud, 168. ; cloth, gilt edges, IBs. 6d. Contents :— General In- 
formation, 2 Vols.— Curiosities of Science, 2 Vols.— Curiosities of 
History, 1 Vol.— Popular Errors Explained, 1 Vol. 

*^* The Volumes sold separately, as follows :~ 

Things Not (Generally Known Familiarly Explained. 

(General Information.) 2 Vols. 28. 6d. each, or in 1 Vol. 5s. cloth. 
A remarkablv pleasant and instrnctiTe little book; a book aafiiU of information 
bf ~ 



aa a pomegranate u taW of teed.*— Puhch. 

* A Tery amudng mfaoellany.* — Osvtlbmaii's maoazivk. 

* And as instrucuTe as it is amusing.'— Notks and Qubkiis. 

Curiosities of Science, Past and Present. 2 Vols. 

28. 6d. each, or in 1 Vol. 68. cloth. 

* ** Curiosities of Science *' contains as much information as oonld otherwise be 
gleaned from reading elaborate treatises on physical phenomena, aooostics, optics, 
astronomy, seology, and palasontology, meteorology, nautical geography, mag- 
netiam, the electrio telegraph, fto.*— Muriiio Jodrnal. 

Curiosities of History. Fcp. 2s. 6d. clotih ; or, with 

* Popular Errors,* in 1 Vol. 68. cloth. 
< We can conoeiTe no more amusing book for the drawing-room, or one more 
nseftil for the school-room.*— Art Journal. 

Popular Errors Explained and lUnstrated. Fcp. 

2s. 6d. cloth; or, with * Curiosities of History,' in 1 Vol. 6s. cloth. 

* We know of few better books for young persons; it is instmetiye, entertaining, 
and reliable.*— BuiLDBR. 

* A work which ninety-nine persons out of every hundred would take up when- 
ever it came in their way, and would always learn something from.* 

Ekousu Chdbchmav. 

Knowledge for the Time: a Manual of Heading, 

Reference, and Conversation on Subjects of Living Interest. 
Contents :—Historico-Political Information—Progress of Civiliza- 
tion—Dignities and Distinctions— Changes in Laws— Measure and 
Value— Progress of Science— Life and Health— Religious Thought. 
Illustrated from the best and latest Authorities. By John Timbs, 
P.S.A. Small 8vo. with Frontispiece, 8s. 6d. cloth. 
*It is impossible to open the volume without coming upon some matter of 
interest upon which light is thrown.* — Morniko Post. 

* We welcome this attempt to preserve the bright bits and the hidden treasures 
of contemporary history. It is with keen pleasure we bear in mind that this 
learned colkctor's eye watches our Journalism and the daily utterance of scholars, 
determined that no truth shall be lost.*— LLorn's Niws. 

Stories of Inventors and Discoverers in Science and 

Useful Arts. By John Timbs, P.S.A. Second Edition. With 
numerous Illustrations. Fcp. 3s. 6d. cloth. 

* Another interesting and well-collected book, ranging fkt>m Arehiracdea and 
Roger Bacon to the Stephensons.' — Athknahm. 

* These stories by Mr. Timbs are as marvellous as the Arabktn ITiffhtt* Entertain' 
ment»^ and are wrought into a volume of great interest and worth.'— -Atlas. 
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JOHN TIMBS'S POPULAB WOBKS-co»««««d. 

Walks and Talks About London. By John Timbs, 

P.SJL., Author of' Curiosities of London,' * Things not GeneraJly 
Known/ &o. Contents :— About Old Lyons Inn— Last Days of 
Downing Street— "Walks and Talks in Yauxhall Gardens— Last of 
the Old Bridewell— The Fair of May Faiiv-From Hicks's Hall to 
Campden House— Talk about the Temple— Recollections of Sir 
Elchard Phillips— Curiosities of Fishmongers' Hall^A Morning 
in Sir John Soane's Museum — A Site of Speculation— Chancres in 
Covent Garden— Last of the Fleet Prison— Forty Tears in Fleet 
Street— Changes at Charing Cross- Railway London— Blackfriars 
Bridge— Raising of Holborn Valley— An Old Tavern in St. James's. 
With Frontispiece, post 8vo. cloth gilt, 6s. 

* The London of the last generation Is, day by day, being rent away from the tight 
of the preaent, and it is well that Mr. Timly is inclined to walk and talk about It 
ere it vanishes altogether, and leaves the next generation at a Iom to understand 
the past history of the metropolis so far as it has a local colouring, as so very much 
of it has. Huch of this has now gone for ever, but our author has watched the de- 
structive course of the ** improver," and thanks to his industry, many a memory 
that we would not willingly let die. Is consigned to the keeping of the printed page, 
which in this instance, as in so many others, will doubtless prove a more lasting re- 
cord than brass or maible.*— Osjituiiaii's Maoacikx. 

Things to be Bemembered in Daily Life. With 

Personal Experiences and Recollections. Sy Johh Timbs. F.S.A., 
Author of * Things not Generally Known, oc. &c With Frontis- 
piece. Fcp. 28. 6d. cloth. 

* While Mr. limbs claims for this volume the meilt of being more reflective 
than its predecessors, those who read it will add to that merit— that it is equally 
instructive.*— NoTis avi) Qukkixb. 

* Ko portion of this book is without value, and several biographical sketches 

which it contains are of great interest " Things to be Bemembered in Daily 

Lifb" is a valuable and memorable book, and represents great research, and con- 
siderable and arduous labour.*— Mokkiko Post. 

* Mr. Timbs's personal experiences and recoUeetlons are peculiarly valuable, as 
embodying the observations of an acute, intelligent, and cultivated mind. ** Things 
to be Bemembered *' carries with it an air of vitality which augurs well for per- 
petuation.*— Obskwxb. 

School-days of Eminent Men. Contain'mg Sketches 

of the Progress of Education in England, from the Reign of King 
Alft'ed to that of Queen Victoria ; and School and College Lives of 
the most celebrated British Authors, Poets, and Philosophers; 
Inventors and Discoverers; Divines, Heroes, Statesmen, and X^s- 
lators. By JoHir Timbs, F.S.A. Second Edition, entirely revised 
and partly re-written. With a Frontispiece by John Gilbert, 
18 Views or Public Schools, and 20 Portraits by Harvey. Fcp. 3s. 6d. 
handsomely bound in cloth. 
40- Extensively used, and specially adapted fw a Prize-Book at Schools. 
*The idea is a happy one, and its execution equally so. It is a book to interest all 
boys, but more especially those of Westminster, Eton, Harrow, Bugby, and Win- 
chester i for of these, as of many other schools of high repute, the accounts are Aall 
and interesting.*— NoTxs AifD Qujcrixs. 

Something for Everybody ; and a Garland for the 

Tear. i<y John Timbs, F.S.A., Author of • Things Not Generally 
Known,* Ac. With a Coloured Title, post 8vo. 8s. 6d. cloth. 

* This volume abounds with diverting and sunestive extracts. It seems to us 
particularly well adapted for parochial lending libraries.'— 8 atcboat Bbvikw. 

*Full of odd, quaint, out-of-the-way bits of iniormation upon all imaginable 
subjects is this amusing volume, wherein Mr. Timbs discourses upon domestic, rural, 
metropolitan, and social lift; Interesting nooks of English localities; time-honoured 
customs and old-world observances; and, we need hardly add, Hr. Timbi discourses 
well and pleasantly upon all.'— NoTsa xbt> Qcbkibs, July SO, 1861. 
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A SEBTBS OF ELEQANT GIFT-BOOKS. 
Trvilui niiuitrated by Great Authors ; A Dictionary 

of nearly Four Thousand Aids to Reflection, Quotations of Maxims, 
if etaj^ors. Counsels, Cautions, Proverbs, Aphorisms, Ac Ac In 
Ttok and Yerse. Compiled from the Great Writers of all Agea 
and Countries. Blerenth Bdition, ll»p. 8to. doth, gUt ed^es, 
868 pp. 5B. 

*TlMqiioUfcioiifai«peiflbotfsni| thsir nleotkm ertnoei ■omud Jndgmant and aa 
taotUent tsite.'— Dibpatcs. 

* W« Moept tlM tiSMort with proflMmd gntitade— It dioald iad its waj to every 
hoiiM.*— Xbju 

* W« know of no bettar book of iti kittd.*-^zAMiinB. 

The Philosophy of William Shakespeare; delineating, 

in Seven Hundred and Fifty Passages selected flrom his Plays, the 
Multiform Phases of the Human Mind. With Index and Beferenoes. 
Collated. Elucidated, and Alphabetically arranged, by the Editors 
of 'Truths Illustrated by Great Authors.' Second Bdition, fbap. 
8va cloth, gilt edges, nearly 700 pages, with beautiful Vignette 
Titlflb price 6s. 
f^ AgUaoeatthlfvolniMwiUatoiMidioiritfiapicloillrto l>odd*i*BMwtlBa,' 
or any otiur volams of Shak«p«uiaa ■tloettoiMh 

Songs of the Soul during its Pilgrimage Heaven- 
ward: being a New Collection of Poetry, illustrative of the Power 
cf the Christian Faith ; selected firom the Works of the most emi- 
nent British, Foreign, and American Writers, Ancient and Modem, 
Original and Translated. By the Bditors of ' Truths lUustrated by 
Great Authors,' Ac Second Edition, fcap. 8vo. doth, gilt edges, 
638 pages, with beautifkd Frontispiece and Title, price 5i. 
t0* Ttato sligiiit volnnowiU be appNoiAted bj th« adminn of * Tbe Ghiiittan 

Tou.' 

The Beauty of Holiness ; or, The Practical Ghristian's 

Daily Companion : being a Collection of upwards of Two Thousand 

Keflective and Spiritual Passages, remarkable for thebr Sublimity. 

3eau^, and Practicabili^ ; selected firom the Sacred Writings, ana 

arranged in Eighty-two Sections, each comprising a different theme 

for meditation. By the .Editors of * Truths Illustrated by Great 

Authors.' Third Edition, fcap. 8vo. doth, gilt edges, 636 pp., Ra. 

* Every put of the 8«cred Writhigi deiervea our deepest attention and reieareh, 

but all, perhapi, may not be equally adapted to the purpoaes of meditation and 

reflection. Thoie, therefore, who are in the oonstant habit of conrolting the Bible 

irill not object to a telection of tome of ita most snblime and ImpieidYe paMages, 

arranged and nUmai ready at cms to meet the eye.'— JUvkaot vbom PbbfaiOB. 



Events to be Eemembered in the History of England. 

Forming a Series of interesting Narrative, extracted firom the Pages 
of Contemnorary Chronides or Modern Historians, of the most Ke- 
markable Occurrences in each Beign ; with Beviews of the Manners, 
Domestic Habits , Amusements, Costumes, Ac. Ac, of the People, 
Chronological Table, Ac. By Chaslbs Selbt. Twenty-mth 
Bdition, 12mo. fine paper, with Nhie Beautifni Illustrations by 
Anelay, price 8s. 6d. cloth, elegant, gilt edges. 
N.B.— A School Bditiov, without the Illustrations, Ss. 6d. doth. 
49" Oreat eaie has been taken to render tble book onobjectionable to the meit 
faatidioui, bv ezoluding everything that could not be read aloud in aehools and 
families, and by abstinenee fh>m all party spirit, alike in poUdos as in religion. 
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BOOKS FOB NUBSEBY OB MATEBNAL 
TUITION. 

The First or Mother's Dictionary. By Mrs. Jameson 

(formerly Mrs. Muephy). Tenth Edition. 18mo. 28. 6d. cloth. 

*«* Common expletives, the namet of familiar oblects, technical terms and 
words, the knowledge of which would be useless to children, or which could not 
well be explained in a manner adapted to the infant capacity, have been entirely 
omitted. Most of the definitions are short enough to be committed to memory ; or 
they may be read over, a page or two at a time, till the whole are sufBciently im- 
pressed on the miud. It will be found of advantage if the little pupils be taught to 
look out for themselves any word they may meet with, the meaning of which they 
do not distinctly comprehend. 

School-Room Lyrics. Compiled and Edited by 

AiTNE Knight. New Edition. l8mo. Is. cloth. 

La Bargatelle ; intended to introduce Children of ^yq 
or six years old to some knowledge of the French Language. Re- 
vised by Madame N. L. New Edition, with entirely New Cuts. 
18mo. 28. 6d. bound. 

This little work has undergone a most careful revision. The orthography haa 
been modernised, and entirely new woodcuts substituted for the old ones. It is now 
offered to parents and others engaged in the education of young children, as well 
adapted for familiarizing their pupils with the construction and sounds of the 
French language, conveying at the same time excellent moral lessons. 

* A very nice book to be placed in the hands of children ; likely to command 
their attention by its beautiful embellishments.'— Fapsks for thb Schoolmastib. 

* A well-known little book, revised, improved, and adorned with some very pretty 
new pictures. It is. indeed, French made very easy for very little children.^ 

Thk School amd thk Tbachxb. 

Chickseed without Chickweed: being very Easy and 

Entertaining Lessons for Little Children. In Three Parts. Part I. 
in words of three letters. Part IL in words of four letters. Part III. 
in words of five or more letters. New Edition, with beautiful 
Frontispiece by Anelay, Vlmo. Is. cloth. 
A book for every mother. 

Peter Parley's Book of Poetry. With numerous 

Engravings New Edition, revised, with Additions, 16mo. Is. 6d. 

cloth. 
This little volume consists, in part, of extracts from various publications, and in 
part of original articles written for it. It is designed to embrace a variety of pieces, 
some grave, and some gay ; some calculated to amuse, and some to instruct ; some 
designed to store the youthful imagination with gentle and pleasing images ; some 
to enrich the mind with useful knowledge ; some to impress the heart with senti- 
ments of love, meekness, truth, gentleness, and kindness. 

Cohwehs to Catch Flies ; or Dialogues in short sen- 
tences. Adapted for Children from the age of three to eight years. 
In Two Parts. Part I. Easy Lessons in words of three, four, flye, 
and six letters, suited to children from three to five years of age. 
Part II. Short Stories for Children from five to eight years of age. 
12mo. 2s. cloth gilt. 

*,* The Parts are sold separately, price is. each. 
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DEIiAMOTTE'8 WOBKS 

ON ILLUMINATION, ALPHABETS, &c. 

A Primer of fhe Art of lUuiniiiation, for the use of 

Beginners, with a Budimentary TreatUe on the Art, Practical 
Directions for its Exercise, and numerous Examples taken from 
Illuminated MSS., and beautifully printed in ^old and colours. By 
F. Delamottb. Small 4to. price 98. cloth antique. 
< A handy book, beautlftilly illnttrated i the text of which is well written, and 

calculated to be uieful The examples of ancient MSS. recommeuded to the 

■tudent, which, with much good wnie.the author chooeesfrom collectioni acoeKib«e 
to all, are leleeted withjndgment and knowledge, ai well a« taste.*— Athkv auk. 

* Modestly called a Primer, this little book has a good title to be esteemed a 
manual and guide-book in the study and practice of the different styles of letter- 
ing used by the artistic transcribers of past centuries. . . . An amateur may with this 
silent preceptor learn the whole art and mystery of illumination.* — Spkctator. 

' The volume is very beautifully got up, and we ean heartily recommend it to the 
notice of those who wish to become proficient in the art.*— English Cuurchxak. 

* We are able to recommend Mr. Delamotte's treatise. The letterpress is modestly 
but ludiciously written ; and the illustrations, which are numerous and well ehosen, 
are beautifully printed in gold and colours.* — Eoolbsiolooist. 

The Book of Ornamental Alphabets, Ancient and 

MediflBval, from the Eighth Century, with Numerals. Including 
Gothic, Church-Text, large and small ; German, Italian, Arabessque. 
Initifds for Illumination, Monograms, Crosses, &c., &c., for the use 
of Architectural and Engineering Draughtsmen, Missal Painters, 
Masons, Decorative Painters, Lithographers, Engravers, Carvers, 
&C. &c. Collected and Engraved by F. Dblamotte, and printed in 
Colours. Sixth Edition, royal 8vo. oblong, price 4b. cloth. 

* A well-known engraver and draughtsman has enrolled in this nseftal book the 
result of many yearr study and research. For those who insert enamelled sen- 
tences round gilded chalices, who blazon shop legends over shop-doors, who letter 
church walls with pithy sentences from the Decalogue, this book will be useful. 
Mr. Delamotte*s book was wanted.'— AxHBirjnjM. 

Examples of Modem Alphabets, Plain and Ornamen- 
tal. Including German, Old English, Saxon, Italic, Perspective. 
Greek, Hebrew, Court Hand, Engrossing, Tuscan, Biband, Gothic, 
Bustic, and Arabesque, with sevenu original Designs, and Numerals. 
Collected and Engraved by F. Delamotte, and printed in Colours. 
Boyal 8vo. oblong, price 4s. cloth. 



* To artists of all classes, but more especially to architects and engravers, this very 
. uidsome book will be invaluable. There is comprised in it every possible shape 
into which the letters of the alphabet and numerals can be formed, and the talent 



which has been expended in the conception of the various plain and ornamental 
letters is wonderful.'— Stawoabd. 

Mediaeval Alphabet and Initials for lUnininators. 

By F. G. Delamotte. Containing 21 Plates, and Illuminated Title, 
printed in Gold and Colours. With an Introduction by J. Willis 
Hbooes. Small 4to. 6s. cloth gilt. 
* A volume in which the letters of the alphabet eome forth glorified in gilding and 
all the colours of the prism interwoven and intertwined and intermingled* some- 
times with a sort of rainbow arabesque. A poem emblazoned in these characters 
would be only comparable to one of those delicious love letters symbolised in a 
bunch of flowers well selected and cleverly arranged.*— 8uk. 

The Embroiderer's Book of Design, containing Initials, 

Emblems, Cyphers, Monograms, Ornamental Borders, Ecclesiastical 
Devices, Mediaeval and Modem Alphabets and National Emblems. 
By F. Delamotte. Printed in Colours. Oblong royal Svo. 2s. 6d. 
in ornamental boards. 
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The Fables of Babrius. Translated into English Verse 

from the Text of Sir G. Cornewall Lewis. By the Rey. Jambs 

Davies, of Lincoln Coll. Oxford. Fcp. 68. cloth antique. 

***Who wu BabriiM?'* The reply may not improbably startle the reader. 

Babrius was the real, original iBsop. Nothing is so fabulous about tiie fables of our 

childhood as their reputed anthor8hip.*-J>Aii.T News. 

* A fable-book which is admirably adapted to take the place of the imperfect 
collections of iBsopian wisdom which have hitherto held the first place in our 
juvenile libraries.*— Hcbktobd Timis. 

NEW ANECDOTE LIBRiLRY. 

Good Things for Bailway Beaders. 1000 Anecdotes, 

Oriinnal and Selected. By the Editor of ' The Railway Anecdote- 
book.' Large type, crown 8vo. with Frontispiece, 2s. 6d. 

* A capital collection, and will certainly become a fayourite with all railway 
readers.*— Rbaobr. 

* Just the thing for railway readers. *-^Loin>oir RcTiiir. 

* Fresh, racy, and original.*— JuHir Bull. 

* An almost interminable source of amusement, and a ready meant of rendering 
tedious journeys short.* — Minivo Jodrxai. 

' Invaluable to the diner-out.*— IiJ.uaTSATSD Timjes. 

Sidney Grey: a Tale of School Life. By the Author 

of * Mia and Charlie.' Second Edition, with six beautiful Illustra- 
tions. Fcp. 88. 6d. cloth. 

The Iimkeeper*8 Legal Guide: What he Must do, 

What he May Do, and What he May Not Do. A Handy-Book to 
the Liabilities, limited and unlimited, of Inn-Keepers, Alehouse- 
Keepers, Beftreshment-House Keepers. &o. With verbatim copies 
of the Innkeeper's Limited Liability Act, the General Licensing 
Act, and Forms. By Bichasd T. Tidswell, Esq., of the Inner 
Temple, Barrister-at-Law. Fcp. Is. 6d. doth. 

* Every licensed Tictnaller in the land should have this exceedingly clear and 
well arranged manual.'— Sunday Tvuxa, 

The Instant Eeckoner. Showing the Value of any 

Quantity of Goods, including Fractional Parts of a Pound Weight, 
at any price from One Farthing to Twenty Shillings; with an 
Introduction, embracing Copious Notes of Coins, Weights, Mea- 
sures, and other Commercial and Usefiil Information : and au Ap- 
pendix, containing Tables of Interest, Salaries, Commissions, &c. 
24mo. Is. 6d. doth, or 28. strongly bound in leather. 
i9* Indispensable to every housekeeper. 

Science Elucidative of Scripture, and not antago- 
nistic to It. Beinff a Series of Essays on— 1. Alleged Discrepancies ; 
2. The Theories of the Geologists and Figure of the Earth } 8. The 
Mosaic Cosmogony; 4. Miracles in general— Views of Hume and 
Powell; 6. The Miracle of Joshua— Views of Dr. Colenso: The 
Supematurally Impossible; 6. The Age of the Fixed Stars— their 
Distances and Masses. By Professor J. B*. Youira, Author of ' A 
Course of Elementary Mathematics,' &c &c. Fcp. 8vo. price 6s. 
cloth lettered. 

* Professor Young's examination of the early Terse* of Genesis, In oonnection with 
modem scientific hypotheses, is exoellent.*— Ekoush CHuscHMAir. 

* Distinguished by the true spirit of scientifle inquiry, by great knowledge, by 
keen logical ability, and by a style pecvdiarly dear, easy, and energetic.' 

NOKCOWORinST. 

* No one ean rise from Its perusal without being Impressed with a sense of the 
singular weakness of modem soeptiuism.*— Baptist Maoazivb- 
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Mysteries of Life, Death, and Fntnrity. Illustrated 

from the best and latest Authorities. Contents ^-~Life and Time ; 
Nature of the Soul; Spiritual Life; Mental Operations ; Belief 
and Scepticism ; Premature Interment ; Phenomena of Death ; 
Sin and Punishment; The Crucifixion of Our Lord; The End of 
the World ; Man after Death : The Intermediate State ; The Great 
Besurrection; Becofirnition of the Blessed: The Day of Judgment ; 
The Future States, Ac. Br Hobacb Wei^y. With an Emblematic 
Frontispiece, fcp. 6s. cloth. 

* ThU book is the reault of exten«tv« reading, and carefy>l noting < it ii inch a 
common-place book a> lome thoughtftil divine or physician might have compiled, 
gathering together a vait variety of opinions and ipeeulations, bearing on phjno- 
logy, the phenomena of life, and the nature and ftiture existence of the soul. We 
know of no work that so itrongly compels reflection, and so well aasiste it.* 

lAiHitOH Ranxw. 

* A pleasant, dreamy, charming, startling little Tolnme, every page of which 
sparkles like a gem in an antique setting.'— Wbvklt Disfatcr. 

* The scoffer might read these pages to his profit, and the pions believer will be 
charmed with them. Burton's ** Anatomy of Melancholy " is a fine tnggeetive 
book, and full of learning : and of the volume before us we are inclined to speak in 
the same terms.*— £ba. 

PredictioiiB Eealized in Modem Times. Now first 

Collected. Contents;— Days and Numbers^ Prophesying Alma- 
nacs : Omens lUistorical Pre>dictions ; Predictions of the French 
Bevolution ; The Bonaparte Family ; Discoveries and Inventions 
anticipated; Scriptural Prophecies, &c. By Ho£ACB Wslbt. 
With a Frontispiece, fcp. 6s. cloth. 

* This is an odd but attractive volume, eompiled fW)m rarioTU and often little- 
known sources, and is full of amusing reading.*— Cbitic. 

* A volume containing a varietv of curious and startling narrative! on many 
points of Bupematuralism, well calculated to gratify that love of the marvellona 
which is more or lesi inherent In us alL'— Notsh abd Qokhus. 

Tales from Sliakespeare. By Charles and Miss 

Lamb. Fourteenth Edition. With 20 Engravings, printed on toned 
paper, firom designs by Harvey, and Portrait, fcp. 38.6d.cloth elegant. 

The Tongue of Time ; or, The Language of a Church 

Clock. By William Habsison, A.H., Domestic Chaplain to H.R.H. 
the Duke of Cambridipe : Rector of Birch, Essex. Sixth Bdition, 
with beautiful Frontispiece, fcp. 2s. 6d. cloth. 

Hours of Sadness; or, Instruction and Comfort for 
the Mourner : Consisting of a Selection of Devotional Meditations, 
Instructive and Consolatory Reflections, Letters, Prayers, Poetry, 
&c. from various Authors, suitable for the bereaved Christian. 
Second Edition, fcp. 4s. 6d. cloth. 

The Pocket English Glassies. 32mo. neatly printed, 

bound in cloth, leitered, price Sixpence each :— 



The Vicae or WAKErisLD. 
Goldsmith's Poetical Woeks. 
Palconee's Shipwkeck. 

BtASSELAB. 

STEENE'S SBlTTIMEirTALJOUEKET. 

Locke oir the UirDEESTAKDiira. 
Thomson's SEASoirs. 
Inchbald's Natuee xttd Aet. 
Bloompield's Faemee's Boy. 



Scott's Lady of the Lake. 

Scott's Lay. 

Waltoit's Anqlee, 2 Paets, Is. 

Elizabeth ; oe. The Ekiles. 

Cowpee's Task. 

Pope's Essay aud Blais's Gsays. 

GeAY and COLLIITB. 

Gay's Fables. 
Paul and Vieoinia. 
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WOUES BY THE AUTHOR OF 'A TBAP 
TO CATCH A SUNBEAM.' 

* In telling a simple story, and in the management of dialogue, the Author is 
excelled by few writeis of the present dayZ-^iTKRAsr Gazbttk. 

A Trap to Catch a Sunbeam. Thirty-fiflh Edition, 

price 9d. cloth ; 6d. sewed. 

* Aide toi, et h del fatderot is the moral of this pleasant and interesting story, to 
which we assign in this Gazette a place immediately after Charles Dicliens, as its 
due, for many passages not unworthy of him, and for a general scheme quite in 
unison with his best feelings towards ^e lowly and depressed.'— Litkbabt Gazkttk. 

|t!> A Cheap Edition of the aJ>ove popular story ha^ been prepared 
for distribution. Sold only in packets price Is. containing 12, copies. 

Also» by the same Author, each price 9d. cloth ; 6d. sewed. 
' COMING HOME ; ' a New Tale for aU Readers. 
OLD JOLLIFFE ; not a GobUn Story. 
The SEQUEL to OLD JOLLIFFE. 
The HOUSE on the ROCK. 
* ONLY ; * a Tale for Young and Old. 
The CLOUD with the SILVER LINING. 
The STAR in the DESERT. 

AMY'S KITCHEN, a Village Romaitcb : a New Story. 
*A MERRY CHRISTMAS.* 
SIBERT'S WOLD. Third Edition, 2s. cloth, limp. 
The DREAM CHINTZ. With Illustrations by James Godwin. 
2s. 6d. with a beautiful fancy cover. 

Snnbeam Stories. A Selection of the Tales by the 

Author of ' A Trap to Catch a Sunbeam/ &c. Illustrated by 
Absolon and Anelay. FiBSi Sebies. Contents :— A Trap to Catch 
a Sunbeam— Old JoUiffe— The Sequel to Old JoUiffe— The Star in 
the Desert— * Only '—'A Meny Christmas.* Fcap. 38. 6d. oloth, 
elegant. 

Snnbeam Stories. Second Series. Illustrated by Ab- 
solon and Anelay. Contents :— The Cloud with the Silver Lining 
—Coming Home— Amy's Kitchen— The House on the Rock. Fcap. 
3s. 6d. cloth elegant. 

Snnbeam Stories. Third Series. Illustrated by 

James Godwin, &c. Contents :— The Dream Chintas— Sibcrt's Wold ; 
or. Cross Purposes. Fcap. price 3s. 6d cloth elegant. 

Little Snnshine : a Tale to be Head to very Young 

Children. By the Author of * A Trap to Catch a Sunbeam.' In 
square 16mo. coloured borders, engraved Frontispiece and Vig* 
nette, fancy boards, price 2s. 

* Just the thing to rivet the attention of children.*— Stamford Mbscurt. 

* Printed in the sumptnous manner that children like best.'— Bra dford Obsibtrb. 

* As pleasing a child's book as we recollect seeing.'— Plymouth Hbrald. 
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THE FBENCH LANGUAGE. 

M, de Fivaa' Works for the Use of Colleges, Schools, 
and Private Students, 

The attention oTSeliooImMten and Heads of Colleges is respectftilly requested to 
the following eminentlT oMfnl series of French class-books, which have eqjoyed an 
uDprecedented popularity. A detailed prospectus will be sent on application. 

De Fivas' Kew Orammar of French Grammars; 

oompriaing the substance of all the most approved French Gram- 
mars extant, but more especially of the standard work * La Gram- 
maire des Grammaires/ sanctioned by the French Academy and 
the University of Paris. With numerous Exercises and Examples 
Illustrative of every Rule. By Dr. V. de FrvAs, MJL, F.B.I.S., 
Member of the Grammatical Society of Paris, Ac Ac. Twenty- 
eighth Edition, price 3s. 6d. handsomely bound. 

* At once the simplest and most complete Orammar of the French language. To 
the pnpil the elfeot is almost as if he looked into a map, so well-defined is the oonrse 
of study as explained by II. de Fivas.*— Litxbakt Oazjixxb. 

\* A Key to the above, price Ss. 6d. 

De Fivas* Kew Guide to Modem French Gonver- 

sation ; or, the Student and Tourist's French Yade-Mecum ; con- 
taining a Comprehensive Vocabulary, and Phrases andlMalogues on 
every usefiil or interestii^ topic ; together with Models of Letters, 
Notes, and Cards; and (>)mparative Tables of the British and 
French Coins, Weights, and Measures: the whole exhibiting, in a 
distinct manner, the true Pronunciation of the French Language. 
Sixteenth Edition, 18mo. price 2s. 6d. strongly half-bound. 
( Voules Tous un guide aussi sOr qu*infaillible pour appiendre la langue firaneaise, 
prenes le Guide de M. de Fivaa i e*eat I'indispensable manuei de tout ^tranger.^ 
- L*Ij(Paktiax,. 

De Fivas, Beant^s des £crivams Fran9ai8, Anciens 

et Modemes. Ouvrage Classique k Tusage des Colleges et des 
Institutions. Dixidme Edition, augment6e de Notes Uistoriques, 
G^ographiques, Philosophiques, Litt^raires, Grammaticales, et £io- 
graphiques. Twelfth Edition, 12mo. 3s. 6d. bound. 

* An elegant volume, containing a selection of pieces in both prose and verse, 
which, while it Aimishes a convenient reading book for the student of the French 
language, at the same time affords a pleasing and interesting view of Fieneh litera- 
ture.*->OBUBvsit. 

De Fivas, Introdnction a la Langnie Fraii9ai8e; 

on. Fables et Contes Choisis; Anecdotes Instructives, Faits M^mo- 
rabies, &o. Avecun Dictionnaire de tous les Mots traduits en 
Anglais. A Tusage de la jeunesse, et de ceux qui commencent k 
apprendre la langue franQaise. Seventeenth Edition, 12mo. 28. 6d. 
bound. 

* By far the best first French reading book, whether for schools or adult pupils.' 

Tait's Maoazutk. 

De Fivas, Le Tr6Bor Kational; or, Guide to the 

Translation of English into French at Sight. Third Edition, 12mo. 

2s. 6d. bound. 
i9* Le * Tr^sor National* oonsists of Idiomatical and conversational phrases, ante- 
dotes told and untold, and scraps from various English writers, and is especially 
Intended to produce by practice, in thoee who learn French* a fiaciUty in ezpressiiig 
themselves in that language. 
•»• A Key to the above. 12mo. 2h. cloth. 
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NO MORE LAWYERS* BILLS! 

Just published, New Edition, much enlarged. 12mo. cloth, price 68. 8d. 

(saved at every consultation). 

Every Man's Own Lawyer : a Handy Book of the 

Principles of Law and Equity. By a Babbibteb. Conoprising the 
Bights and Wrongs of Individuals, Mercantile and Commercial 
Law, Criuiinal Law, Parish Law, County Court Law, Game and 
Fishery Laws, Poor Men's Law ;.the Laws of 



Bankrupt<^ 

Beta and Wagen 

Bills of Exchange 

Contraota 

Copyright, Fatenta, and Trade Harke 

Elections and Registration 

Insnranoe (Marine, Fire, and Life) 

Libel and Slander 

^Carriage and Divorce 



Merchant Shipping 
Mortgages 
Settlementa 

Stock Exchange Fractice 
Trespass, Muiaances, ftc 
Transfer of Land, ftc. 
Warranties and Ouaranteea 
Forms of Wills, Agreementa, Bonds, 
Notices, ftc. 



Also Law for 

Landlord and Tenant— Matter and Seryant—Hosband and WIf)»— Execnton and 
Tmstees— Heirs, Devisees, and Legatees— Guardian and Ward— Married Women 
and Infants— Partners and Agents— Lender and Borrower— Debtor and Creditor— 
Furchaser and Vendor— Companies and Associations— Friendly Societies— Clergy- 
men, Churchwardens, &c Medical Fractitioners, ftc— Bankers— Farmers— Con- 
tractors— Stock and Share Brokers— Sportsmen, Gamekeepers— Farriers and Horse- 
dealers — Auctioneers, House Agents— Innkeepers, fcc— Bakers, Millers, fcc— 
Fawnbrokers— Surveyors— Bailways, Carriers, &c. — Constables — Labourere — 
Seamen— Soldiers, fcc. ftc. 

* What It professes to be, a complete epitome of the laws of this eonntry, 
thoroughly intelligible to non-professsional readers. The book is a handy one to 
have in readiness when some knotty point requires readv solution, and will be 
found of service to men of business, magistrates, and all who have a horror of 
spending money on a legal adviser.*— Bkll's Lifb. 

* A clearly worded and explicit manual, containing information that must be 
useful at some time or other to everybody.* — Mkchakic's Maoazihk. 

* A work which has long been wanted, which is thoroughly well done, and whieh 
we moat cordially recommend.'— Suitd at Timss. 



New Book by one of the Contributors to * TheBeason Why* Series, 
and Assistant Editor of * The Dictionary of Daily Wants* 

Now ready. Second and Cheaper Edition, 1 vol. crown.Svo. pp. 884, 
2s. 6d. cloth. 

The Historical Finger- Post: A Handy Book of 

Terms, Phrases, Epithets, Cognomens, Allusions, &c., in connexion 
with Universal History. By Edwabd Shelton, Assistant Editor 
of ' The Dictionary of Daily Wants,' Ac. Ac, 

* A handy little volume, which will snpplv the place of ** Haydn's Dictionary of 
Dates" to many persons who cannot afford that work. Moreover, it .contains some 
things that Haydn's book does not.'— Booksbixkr. 

* It is to tlie historical student and antiquarian what '* Enquire Within" Is to the 
practiod housewife— not dispensing with stores of hard-acquired and well-digested 
knowledge, but giving that little sid whic:h, in moments of hurry and business, is 
the true economiser of time.'— Voluntkxb Sbbvici Gazkttb. 

* The idlest reader would find it convenient to have it within reach.* 

FDBLI8HBB8' CiROVLAR. 

* Beallv a very useful work t and, at the present day, when everybody is expected 
to be up in everything, as good a handy-book for cramming on the current subjects 
of conversation as any that we know. About SOOO subjects have all their place in 
this extraordinary collection, and although tersely given, the account of each it 
sufficient for ordinary purposes.'— £ba. 

* A very desirable companion, as containing a variety of Information, much of 
which oould only be got by diligent inquiry and research. . . . Deserves a place af 
a book of reference on the shelves of the study or library.' 

Naval avd Military Oazkttk. 

* This most useAil and admirably arranged handy-book will in most cases greatly 
lighten the labour of investigation, and obviate a long and tedious search through 
voluminous publications.'— Wbrkly Timbs. 
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THE GEBIIAN LANaUAGE. 

Dr, Falck LebahrCa Popular Series of German School-books, 

* Aa an educoHonai writer in the Otrman tongue^ Dr. Lebahn etande alone; none 
other has made even a distant approach to Mm.*— British Staitoard. 

Lebalm*s First German Course. Third Edition. 

Crown Svo. 2s. 6cL cloth. 

* It li hardly possible to have a simpler or better book for beginners in Oermaa.* 

AramuMvu. 

* It is really what it proftsses to be—a simple, clear, and concise introduction to 
the German jC«anguage.'--C&iTio. 

Lebahn's Oerman Langpiage in One Volume. Seventli 

Edition, containing— I. A Practical Grammar, with Exercises to 
every Rule. II. Undine ; a Tale : by De la Mottb FouQUft, with 
Explanatory Notes of all difficult words and phrases. III. A 
Vocabulary of 4,500 Words, synonymous in English and German. 
Crown Svo. 8s. cloth. With Key, 10s. 6d. Key separate, 2s. 6d. 

* The best German Grammar that has yet been published.*— Morning Post. 

* Had we to recommence the study of German, of all the German grammars 
which we have examined— and they are not a few— we should unhesitatingly say, 
Falck Iiebahn*B is the book for us.'— Educationai. Timxs. 

Lebahn*s Edition of Schmid's Henry von Eicben- 

fels. With Vocabulary and Familiar Dialogues. Seventh Edition. 
Crown Svo. 3s. 6d. clotn. 

* Equally with Mr. Lebahn's previous publications, excellently adapted to aidst 
self-exercise in the German language.'— Sprctatob. 

Lebahn's First Oerman Eeader. Fiflb Edition. Or. 

8vo. 8s. 6d. cloth. 

* Like all Lebahn's works, most thoroughly practical.*- Britannia. 

* An admirable book for beginners, which indeed may be used without a master.* 

Lsaorr. 

Lebahn's Oerman Classics; with Notes and Complete 

Vocabularies. Crown Svo. price Ss. 6d. each, cloth. 
PETER SOHLEMIHL. the Shadowless Man. By Chaxisso. 
EG MONT. A Tragedy, in Five Acts, by Goethe. 
WILHE LM TELL. A Drama, in Five Acts, by Schilleb. 
GOETZ VON BEELICHINGEN. A Drama. By Goethe. 
PAG ENSTREICHE, a Page's Frolics. A Comedy, by Eotzebitb. 
EMILIA GALOTTI. A Tragedy, in Five Acts, by LESSiirG. 
UNDINE. A Tale, by FouQu6. 
SELECTIONS from the GERMAN POETS. 

* With such aids, a student will And no difficulty in these masterpieces.* 

ATBBNilUM. 

Lebahn's Oerman Gopy-Book: being a Series of Exer- 
cises in (rerman Penmanship, beautifully engraved on Steel. 4to. 
2s. 6d. sewed. 

Lebahn's Exercises in Oerman. Cr. 8vo. 3s. 6d. cloth. 

* A volume of ** Exercises in German," including in itself all the Tocabniaries 



they require. The book is well planned i the selections for translation irom Oerman 

into English, or from English into Oerman, being son "' " ' 

to the purpose for which they are taken.*— Examikbb. 



Lebahn's Self-Instmctor in Oerman. Crown Svo. 

6s. 6d. doth. 

* One of the most amusing elementary reading-books that ever passed under oar 
hands.*— John Bull. 

* The student could have no guide superior to Mr. Lebahn.* 

LiTBBAsr Oasbttb. 
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Just published, in a closely-printed Volume, in a clear and legible type, 
post 8vo. 6s. cloth. 

The Domestic Service Guide to Honsekeeping ; 

Practical Cookery; Pickling and Preserving; Household Work; 
Dairy Management: the Table and Dessert; Cellarage of Wines ; 
Home-Brewing and Wine-Making; the Boudoir and Dressing- 
room; Invalid Diet; Travelling; Stable Economy ; Gardening, &c. 
A Manual of all that pertains to Household Management :from the 
best and latest authorities, and the communications of Heads of 
Families ; with several hundred new recces. 

* A really uaefttl Guide on the important lubjecti of which it treati.*— Spkctatob. 

* The beat oookery-book published for many yean.'— Bill's MssssiroKS. 

* Tliis ** Domestic Bervice Guide " will become, what it deeerres to be, very 
popular.*— RsADBK. 

' This boolL is characterised by a kindly feeling towards the olaaaet it designs to 
benefit, and by a respectful regard to religion. '— Bkcobd. 

* We find here directions to be diticovered in no other book, tending to save ex- 
pense to the pocket, as well as labour to the head. It is truly an astonishing 
book.'— JoHX Bull. 

* This book Is quite an encyclopesdia of domestic matters. We hare been greatly 
pleased with the good sense and good feeling of what may be called the moral direc- 
tions, and the neatness and lucidity of the explanatory details.'— Coubt Cibcclas. 

Just published, with Photographic Portrait and Autograph, and 
Vignette of Birthplace, fcp. cloth, price 88. 6d. ; Cheap Edition, with- 
out Portrait, 28. boards. 

Bicliard Cobden, the Apostle of Free Trade: a 

Biography. By ioBJS McGilchbist, Author of 'The Life of Lord 
Dundonald,' &c. 

* The narrative is so condensed, and the style at once so clear and vigorouf^ that 
the volume is eminently entitled to a popular circulation. . . . We trust it will 
find its way to the book-shelves of thousands of working men.*— Mokhixo Stab. 

* The mind of Cobden, as it gradually developed itselA is unfolded before us, 
and the volume brings to a focus many most interesting expressions of the deceased 
sUtesman's views.'— Lomdok Bbvikw. 

* Those who wish to know something of Bichard Cobden will find instruction and 
interest in the book.'— Bbadbb. 

The Robinson Crusoe of the Nineteenth Century. 

Just published, handsomely printed, post 8vo. with Portrait and 
Sketch Map, 3s. 6d. 

Cast Away on the Auckland Isles: a Narrative of 

the Wreck of the ' Grafton,' and of the Escape of the Crew, after 
Twenty Months' Suffering. From the Private Journals of Captain 
Thomas MxrseBAVE. Together with some Account of the Auck* 
lands. Also, an Account of the Sea Lion (origiiially written in 
seal's blood, as were most of Captain Musgraye's Journals). Edited 
by JoHW J. Shilliitglaw, F.R.G.S. 
The TiMBS Correspondent (December 19, 1865) says that CaptiOn Musgrave's 

Diary * is almost as interesting as Daniel Defoe, besides being, ae the children say, 

" all true." * 
' It is seldom, indeed, that we come upon a eea narrative now-ai-daya ae intereiting 

as this.'— Lloyd's Nbwspafbb. 

* Does anyone want to measure the real gulf which divides truth from fietlon, let 
hfiri compare Captain Musgrave's narrative with *^ Enoch Arden." '— Bsadib. 

* Truth is here stranger than any fiction.'— Nxws of thx Wobld. 

*A more Interesting book of travels and privation has not appeared iinoe 
** Bobinson Crusoe i " and it has this advantage over the work of fiction, that it is 
a fact.'— Obsxbvxb. 

* Since the days of Alexander Selkirk, few more intereeting namtivee have seen 
the light.*— Hxlboubxb Spictatob. 

* A stem realisation of Defoe's imaginative hiitory, with greater diflenlties and 
severer hardships.*— Coubt CiBCUUkB. 
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WOBX8 IN XNOINKXBING, ABCUITJCOTUBX:, 
MSOHANICS, 8CIX2NCB. &0. 

THE TEAB^BOOK of FACTS in SCIENCB and ART. 
KxhOiitiiiff th« moiC ImMrteat ImpravanMnts and Dtaoovertot of T 
{Mr in Miwhanlf aad the UmAiI AxiM, Natnnl Fhllotopliy, Klectiicit7< Ch 
Zoologr uid Botany, Ooolocr and Mmeralogy, MotoorolocT *ad Aatranomy. 
JoKM Tmm^TAJL (PnbliSEod AnnnaUy.) 

M^ Thli wwk fceordi the proeeodlny of the prindpol adentifie loeletlM, and la 
indJapenaable ftv lueh aa wiah to poiieM a fUthftil picton of the lataat nofvvUioa of 

AIDE-MEMOIRE to the MILITARY SCIENCES ; framed 
from Oontrfbntlons of OiBeBn of the diflbnnt SarrioeB, and edited by a Com- 
ee of the Con» of Bojral Knclneen. S vols, royal 999. uiiwarda of 50n EngraTinn 
and Woodonte, in eactra doth Doarda, and lottered, A4. lOa. t or may be had in six 
eeparate parta« paper boardi* 

XHE HIGH -PRESSURE STEAM-ENGINE. By Dr. 
Eairar Ax3Air, Praotieal Madiine Maker, Flao, Mecklenbniv. Traaalated 
n the Gorman, by Woxiak Folb, G.E., F JLAJ3., Aeeoc Inai. CJB. fro, with 
» flat riatea, Ma. 6d. doth. 

PRACTICAL and THEORETICAL ESSAY on 

OBLIQUE BBIDQES. With 13 laxge Foldiac Flatea. By Oauaea W. Bock, 
it.C.E. 8eoondEdttlciin,ooRoetedbyW.Hr£uiiAir,M.Lut.C.fi. Impeiial 

X'^HB PRACTICAL RAILWAY ENGINEER ByG.DHTS- 
BAU Daxrar, GiTll Engineer. Fourth Edition, reriNd and greatly extended, 
kh 71 donbie quarto Plate*. 7> Woodsnte, and Foitrait of O. SnrumtnoM. Od» 
Urge Td. 4to. £1. lie. 6d. doth. 

AN IRON SHIP-BUILDING; with Practical Examples and 

Xj Detailfl, in Twenty-four Flatea, together with Text containing Deseriptiona, 
Explanationa, and General Remarks. By Jobm Oaamtkam, C.S., Conaolting Sngi- 
Beer,and Naval Ardiiteet. (ilTew Editiim in iirerMxraHon,^ 

TREATISE on the PRINCIPLES and PRACTICE of 



A 



LEVKLLING. By FauaawK W. Smx*, hi. Inat. C.E. Fourth Edition, 

the Addition of Mr. Law'a Praotieal Bxamj^i for letting out Railway Cnrvea, 

and Mr. Trautwine's Fidd Practice of Laying out Circular Currea. With 7 Platea 
and numeroua Woodeuta,8TO. 8a. 6d. doth. 

i9*Tnuitwine on Laying out Circular Curreeiaalaoaoldaeparately, price fia aeved. 
PRACTICAL TUNNELLING. By Fbbderick W. Simms. 

I M. Inft. C.E. Second Edition, with Addittona by W. Datm Hawou. aS. 
Imperial Sro., numeroua Woodcuti and 16 Folding Platea, £1. Is. doth. 

rpABLES for the PURCHASING of ESTATES, Annuities, 

X Advowiona. Ac, and for the Renewing of L oa a oa {alto for Valuing ReTenionary 
Setatw,DeftrTed Annuitie8,nextPre8entationa,aEe. By Wuxiam Imwooh, Architect. 
Seventeenth Edition, with oonaidarahleadditiona. ISmo. doth, Tfe. 

3^HB STUDENT'S GUIDE to the PRACTICE of 
DE8IONINO, measuring, and VALUING ARTIFICERS* WORKi 
th 43 Platei jnd Woodcuts. Edited by EowAas Doaaoir, Architect and Surveyor. 
Second Edition, with Additiona on Deaign, by E. Laot GA»a»TT, Architect. OneVoL 
•vo. extra doth, 9b. 

A GENERAL TEXT-BOOK, for the Constant Use and 

xjL Reference of Ardiitects, Engineers, Surveyors, Soiidtors, Anctioneera, JmhA 
Acents, and Stewarda. By Eowaho Rtob. Civil Engineer and Land Surveyor; lo 
whldi are added several Chapters on Agriculture and Landed Property. By Profeasor 
Doif AUMOM. One Uxge thick voL 8vo. with numerous Engravings, £1 . 8a. doth. 

fTHE ELEMENTARY PRINCIPLES of CARPRNTRY. 

JL By Tmsf AS TnaoaocA, Civil En^eer. Illustrated bj Fifty-three Engravings, 
nPortrait of the Author, and severaTwoodeuta. Fourth Edition. Edited by Pans 
BakIiow, F Jt.S. One large Volume, 4to. £S. Ss. in extra doth. 

riNTS to YOUNG ARCHITECTS. By George Wight- 

l wioa. Architect, Author of "The Palace of Arehitaetiu«,**fto. fleoond EdiOon, 
nnumaroua Woudcuts, 8vo. extra doth, 7*. 
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^WOBKS IN ENaiNEEBINGh, Su^.'-ooweinwd, 
A MANUAL on EARTHWORK. By Alex. J. S. Graham, 

J\ C.E., Resident Engineer, Forest of Dean Central Railway. With Diagrams. 
18mo. Ss. 6d. cloth. 

THE OPERATIVE MECHANIC'S WORKSHOP COM 
F ANION: ccmprising a great yarietjr of the most luefkil Rules in Mechanical 
Science, with nnmerons fables of Practical Data and Calculated Results. Br W. 
TRMP1.BT0N, Author of * The Engineer's Common-Place BotA,' fte. Seventh Edition, 
with 1 1 Plates. 12mo. price as. bound and lettered. 

THEORY of COMPOUND INTEREST and ANNUITIES, 
with TABLES of LOO ARITHMS for th^ more difficult computations of In- 
terest, Discount. Annuities, ftc., in all their Applications and Uses for Mercantile and 
State Pui^^s. By F. Thom am, of the Soci£t« CrMit Mobilier. ISmo. fis. cloth, 

rFHE ENGINEER'S, ARCHITECT'S, and CONTRAC- 

X TOR'S POCKET BOOK CLocswood and Co.'s, formerly Wbau's), published 
Annually. With Diart of Rtbnts and Data connected with Engineering, Architec- 
ture, and the kindred Sciences. The present year's Volume is much improved by . 
the addition of various usefbl articles. With 10 plates, and numerous Wood- 
cuts, in roan tuck, gilt edges, Ge. 

THE BUILDER'S and CONTRACTOR'S PRICE BOOK 
(LocKwooD and Co.'s. formerly Weaj:,b'b), published Annually. Containing the 
latest prices for work in all branches of the Building Trade, with items numbered for 
easy reference. l2mo. cloth boards, lettered, 4s. 

THE TrMBER MERCHANT*S and BUILDER'S COM- 
PANION. Containing new and copious TABLES, ftc. By Wiixtam Dowsimo, 
Timber Merchant, Hull. Second Edition, revised. Crown 8vo. 8s. cloth. 

A SYNOPSIS of PRACTICAL PHILOSOPHY. Alpha- 
betically Arranged. Designed as a Manual for Travellers, Architects, 
Surveyors, Engineers. Stadenta, Naval i/fficers, and other Sdentiflc Men. By the 
Rev. John Carr, M.A., of Trin. Coll. Camb. Second Edition, ISmo. cloth, fis. 

THE CARPENTERS NEW GUIDE ; or. Book of Lines 
for Carpenters, founded on the late Fbtbr Ntobolsom*s standard work. A New 
Edition, revised by Artbcr Abhpitkx,, Arch. F.S.A. ; together with Practical Rules 
on Drawing, by Gborob Ftjib, Artist. With 74 Piates, 4to. price <1 is. cloth. 

TREATISE on the STRENGTH of TIMBER, CAST 
IRON. MALLEABLE IRON, and other MateriaU. By Pbtbr Barlow, F.R.S. 
V.S., Hon. Mem. Inst. C.E.,&c. A New Edition, by J. F.Hbathbr, M. A., of the Koyal 
Military Academy, Woolwieh, with Additions by Prof. Wiuis, of Cambridge. With 
19 Illustrations, 8vo. 18s. cloth. 

TifATHEMATICS for PRACTICAL MEN ; being a Com- 

1? I. monplace Book of Pure and Mixed Mathematics, for the Use of Civil En? ineers. 
Architects, and Surveyors. By Olinthos Orbgory, LL.D. Knlanred by Hbnrt 
Law. Fourth edition, revised, by J. R. Yodmq, Author of 'A Course of Mathe- 
matics,* ftc With 13 Plates, 8vo. £i is. cloth. 

npHE LAND VALUER'S BEST ASSISTANT, being 

X Tables on a very much improved Plan, for Calculating the Value of Estates. Bv 
B. HoDSOif , Civil Engineer. New Edition, with Additions and Corrections, 4s. botmd. 

A MANUAL of ELECTRICITY. Including Galvanism 
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cuts, 8voT<r 4s. cloth. Sold also in Two Parts t Parti. Electricity Mid~Galvaninn,8vo. 
16e. cloth. Part II. Magnetism and the Electric Telegraph, 8vo. 10s. 6d. cloth. 

HESIGNS and EXAMPLES of COTTAGES, VILLAS, 

L/ and COUNTRY HOUSES. Being the Studies of Eminent Architects and 
Builders.consisting of Plans, Elevations, and Perspective Views ( with appruximate 
Estimates of the cost of each. 4to. 67 Plates, £1 Is. cloth. 

THE APPRAISER, AUCTIONEER, and HOUSE- 

I AGENT'S POCKET ASSISTANT. By John Whbubr, Valuer. Second 
Editon, 34mo. cloth boards, 28. 6d. 

PRACTICAL RULES on DRAWING, for the Operative 
Builder, and Young Student In Architecture. By Oboror Ptnk. Author of 
A Rudimentary Treatise on Perspective.' With 14 Plates, 4to. 7s. 6d. boards. 
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THE BOOK FOB EVEBY FABMEB. 

Vew Edition of Youaits Gmzier, enlarged by B. Scott Burn,, 

The Complete Orazier, and Farmer's and Cattle 
Breeder's Assistant. A Compendium of Husbandry, especially in 
the departments connected with the Breeding, Bicaring, Feeding and 
General Management of Stock, the Management of the Dairy, &c. ; 
with Directions for the Culture and Management of Grass Land, of 
Grain and Boot Crops, the Arrangement of Farm Offices, the Use of 
Implements and Machines; and on Draining, Irrigation, Warpin;^, 
ftc, and the Application and Relative Value of Manures. Bv 
William Yoitatt, Esa., y.S., Member of the Royal Agricul- 
tural Society of Englano, Author of * The Horse,' * Cattle/ &c.. 
Eleventh Edition, enlarged, and brought down to the present re- 
quirements of Agricultural Practice by Bobebt Scott Burx, one 
of the Authors of ' The Book of Farm Implements and Machines,* 
and of ' The Book of Farm Buildings,' Author of ' The Lessons of 
My Farm,* and Editor of * The Year-Book of Agricultural Facts.* 
In one large 8vo. volume, pp. 784, with 215 Illustrations, price £1 Is. 
strongly half-bound. 

* Tbe •Undanl, aad text-book, with the fanner and grazier.* 

Fajuhb's Maoazivr. 

* A Talnable repertory of intelligence for ^all who make agricnltnre a pursuit, 
and eipecially for thoie who aim at keeping pace with the impruvementa of the age. 
. . . The new matter is of so valuable a nature that the volume is now almost 
entitled to be considered as a distinct wor]c*->Sjiu<'8 Mbsuhobb. 

* The public are indebted to Mr. 8cott Burn for undertaking the task, which he 
hai aeooroplished with his usual ability, making such alterations, additions, and 
improvements as the changes efllected in husbandry have rendered necessary.* 

Spohtino Maoaxiks. 

* A treatise which will remain a standard work on the subject as long as Britiah 
agriculture endures.*— Mask Lakb Eztrkss* 

* The additions are so numerous and extensivv aa almost to g{v« it the character 
of a new work on general husbandry, embracing all that modem science and expe- 
riment have effected in the management of land and the homestead.* 

Sportiko lUruBw. 

* It ii, in Act, a compendium of modem husbandry, embracing a concise account 
of all tbe leading improvements of the daj.'-^Naw Spobixso Maoazivs. 

The Lessons of My Farm: A Book for Amateiir 

Agriculturists; being an Introduction to Farm Practice in the 
Culture of Crops, the Feeding of Cattle, Management of the Dairy, 
Poultry, Pigs, and in the Keepingof Farm-work Records. By 
Bobebt Scott Busir, Editor of 'The Tear-Book of Agricultural 
Facts,' and one of the Authors of ' Book of Farm Implements and 
Machines,' and ' Book of Farm Buildings.' With numerous Ulus- 
trations, fcp. 6s. cloth. 

* A very useftil Uttle book, written In the Uvely style which will attract the amateur 
class to whom it is dedicated, and contains much sound advice and accurate descrip- 
tion.* ATHXKiBITX. 

* We are sure the book will meet with a ready sale, and the more that there are 
many hints in it which even old farmers need not be ashamed to accept.' 

MOKKIKO HxRAJLD. 

* A most complete introduction to the whole round of farming practice. We 
believe there are many among us whose love of fanning will make them welcome 
such a companion as this little book in which the author gives lu his own expe- 
riences, which are worth a great deal.'— Johv Bcxx. 

* Never did book exercise a more salutary eilbet thsn " My Farm of Four Acres.*' 
Mr. Bum hai followed suit in a very practical and pleasant little work.* 

lULUSTRATBD LOVDOV KrwS. 
sperriiwooDii amo oq.. prtntsrs, ivbw-strsst squahs amo pahuambnt itrkbt. 
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